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Foreword The purpose of this monograph is to describe 
and evaluate various methods used to determine 
present and future health manpower supply and 
requirements. The methodologies presented were 
chosen after a review of the documents identified 
in the Inventory of Health Manpower Planning 
Activities of 1973 In the B.ureau of Health Man- 
power. Documents selected for their methodolog- 
ical content were then analyzed In detail. The 
authors also provided supplementary material by 
researching other references and Information 
sources. 

This monograph does not address the full range 
of methodologies that may be used In overall 
health manpower planning; rather, It Is limited to 
the specific subject of estimating manpower 
supply and requirements. It deals only peripher- 
ally with related manpower Issues that affect 
supply and requirements, such as labor produc- 
tivity, task delegation, and geographic and 
specialty distribution. 

The methodologies presented are practical and 
can be Implemented with the resources available 
to state and local health planners. Theoretical or 
more complex methodologies commonly used at 
the national level have been deliberately 
excluded. 
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The monograph is presented in two volumes. 
The first volume provides an analytical perspec- 
tive, the definition oi terms, the factors that deter- 
mine supply and requirements, ihe concepts that 
underlie each methodolor»cal approach, and the 
uses and limitations of health manpower statis- 
tics within the context of the subject area. The 
second volume is a practical manual that de- 
scribes the methodology step-by-step, including 
questionnaire samples and selected tables for 
estimating health manpower supply and require- 
ments. 

It is hoped that this monograph will contribute 
to planners' understanding of the state of the art 
and tc the improvement of health manpower 
planning. 




Z. Erik Fa^ag, Ph.D. 
Director, Division of 
Planning Methods and Technology 



Bureau of Health Planning 
and Resources Development 
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Preface 



ERIC 



The National Health Planning Information 
Center a componant of the Division of Planning 
Methods and Technology, Bureau of Health 
Planning and Resources Development, is cur- 
rently publishing two series of monographs on 
health planning. 

The first series, of which this two-volume mono- 
graph is a part, involves health planning methods 
and technology. Future monographs will also 
include detailed descriptions of pragmatic 
methods developed and used by practicing health 
planners in a variety of locations and situations. 
The overall purpose is to provide health planners 
with suggestions for methods and procedures 
that can be adapted to their own health planning 
environment and experience. 

The second series includes monographs on 
health planning information, as well as general 
and topical bibliographies of the health planning 
literature and reference works to current 
programs, to individuals, and ^o institutions 
involved in health planning. 

Copies of all monographs published by the 
National Health Planning Information Center can 
be purchased from: 

. The National Technical Information Service 
5285 Port Royal Road 
Springfield, Virginia 22161 

5 



V 



This second monograph. Methodological Acknowledgments 

Approaches for Determining Health Manpower 
Supply and Requirements, was prepared by 
Robert R. Nathan Associates. Inc., of Washington. 
D,C. The monograph is presented in two volumes. 
Analytical Perspective (Volume 1) and Practical 
Planning Manual (Volume 11). 

The report on which this monograph is based 
was originally entitled ''Critical Review of Meth- 
odological Approaches Used To Determine Health 
Manpower Supply and Requirements.** The report 
was funded under HRA Contract No. 230-75-0057. 

The project team for Robert R. Nathan 
Associates was directed by Harriet M. Kriesberg. 
The report was written by Ms. Kriesberg. John Wu. 
Edward D. Hollander, and Joan Bow. Advice in the 
preparation of the report and review of the final 
manuscnpt were provided by an outside panel of 
practicing health planners. The panel consisted of 
Irene H. Butter of the School of Public Health. 
University of Michigan: Lewis Dars of the New 
Jersey Department of Higher Education; and 
Thomas L. Hall of the School of Public Health. 
University of North Carolina. 

Mary C. McGuire of the Bureau of Health Plan- 
ning and Resources Development. Heaith 



vi 



Resources Administration. DHEW. served as 
project officer for ♦he contract. The entire project 
was under the direction of Frank A. Morrone. Jr.. 
of the Division of Planning Methods and Tech- 
nology. DHEW. Jack Lass of Aspen Systems 
edited and revised the final manuscript prior to 
publication. 

The authors express their deep appreciation 
and gratitude to all the above-mentioned persons 
and especially to Hyman K. Schonfeld of the 
National Research Council. Mr. Schonfeld kindly 
volunteered to review the sections of the mono- 
graph that dealt with the health needs approach. 
While acknowledging their indebtedness to all of 
the contributors who made this monograph 
possible, the authors wish to assume full respon- 
sibility for any deficiencies in the contents. 



7 



CONTENTS 

Page 



Foreword ii 

Preface iv 

Acknowledgments . v 

I. GENERAL DESCRIPTION OF 

METHODOLOGIES USED 2 

Introduction 2 

Analytical Framework for Manpower 

Studies 3 

The General Classification of Types 

of Studies 6 

Measures of the Reliability of the 

Estimate 16 

Estimating Procedures 18 

The Delphi Method: Eliciting the 

Opinions of Experts 27 

II. OPERATIONAL SUGGESTIONS ... 31 

Study Plan and Dry Run 31 

Shortcut Techniques 32 

III. DETAILED DESCRIPTION OF 

ALTERNATIVE REQUIREMENT 
METHODOLOGIES 36 

Health Manpower/Population 

Ratio Method 36 

Service Targets Method 40 

Health Needs Approach 49 

Economic (Effective) Demand 
Approach: Budgeted Vacancies 
Method 55 



8 



viii 

Economic (Effective) Demand 
Approach: Constant Utilization 
Rate with Changing Population 
Method 64 

Economic (Effective) Demand 
Approach: Constant Utilization 
Rate with Changing Population 
and Changing Income Method ... 74 

Economic (Effective) Demand 
Approach: The Industry-Occupa- 
tional Matrix Method 83 

IV. DETAILED DESCRIPTION OF 
ALTERNATIVE SUPPLY 
METHODOLOGIES 94 

Current Supply 94 

Employer Survey: Method of 

Estimating 94 

Licensure Survey: Method of 

Estimating 97 

Future Supply Projections 106 

Inventory of Educational Institu- 
tions: A Method of Estimating In- 
flows of New Graduates 108 

Method of Estimating Inflows of 
New Licentiates: Net Additions to 
the Stockof Supply 113 

Life Tables: A Method of Estimating 
Outflows Due to Mortality 118 

Labor Force Separation Rates: A 
Method of EstimatingOutflows 
Due to Deaths and Retirements . 121 

Trend Analysis of Annual Supply: 
A Method of Estimating Net 
Changes to the Stockof Supply . . 128 

APPENDIX A. QUESTIONNAIRE SAMPLES . 133 

APPENDIX B. SELECTED TABLES USEFUL FOR 
ESTIMATING HEALTH MANPOWER 
REQUIREMENTS AND SUPPLY 149 

LIST OF TABLES 149 

BIBLIOGRAPHY 184 



9 



PRACTICAL PLANNING 
MANUAL 



10 



I. General 
Description of 
Methodologies 
Used 

Introduction Unplanned and unfocused studies of health 
manpower requirements and supply yield a mean- 
ingless collection of statistics. The relevancy of 
the study findings and of the policy conclusions 
is a reflection of the attention paid initially to 
defining the objectives of the study in the light of 
the problems that need to be addressed. 

While all manpower studies are intended to 
reduce uncertainty and error, the overall objec- 
tives of estimating requirements and supply may 
vary from the comprehensive to the specific, the 
immediate to the long run, the ideal to the practi- 
cal. For example, manpower studies may be 
undertaken to provide input to a health systems 
plan, identifying "the number, type and location of 
the area's health resources";' to estimate the 
impact of changing population on manpower re- 
quirements; to identify the Member and type of 
health manpower needed imp'-emeni a new 
health program, to review s-^d co:-imeni on the 
certificate-of-need applications 

No one study or general data base will satis- 
factorily answer the range of issues that face the 
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health planner, norwill he be able to start de novo 
with every problem to which he must respond. The 
planner must become adept at analyzing the prob- 
lem and data requirements; identifying relevant 
information; integrating, distilling and impro- 
vising to provide the necessary inputs for his 
study; and manipulating tiie statistics in a logical, 
rational fashion to produce reliable estimates. 

The state-of-the-art at present requires that the 
planner reiy on reasonable assumptions for a 
number of important variables in his estimating 
process because no precise figures are available. 
Issues such as labor productivity and price elas- 
ticity of demand are critical but have not been sat- 
isfactorily measured. As a result, any estimate of 
supply and requirements must be viewed with 
reservatic.is, no matter how skillfully derived or 
ingeniously executed. All estimsites at some point 
rely on informed judgment and therefore repre- 
sent an approximation of reality. 

All manpower studies, whether of requirements Analytical Framework 
or supply, have an analytical framework that out- for Manpower SI jdies 
lines the steps to be followed. Logically, one 
would proceed in the following fashion: 

1. Clearly define the problem and underlying 
issues and policy choices. The study findings 
should enhance the planner's understanding of 
the nature of the manpower problems in his area. 

2. Define the manpower to be measured — 
doctors, medical laboratory personnel, all allied 
health workers, health-related workers. The man- 
power classification scheme must relate to the 
problem the planner is addressing. If, for example, 
the problem concerns a new clinic to house an 
alcoholic, drug abuse or mental health program, 
then psychiatrists, psychologists and social 
workers are the appropriate group to s'.udy, while, 
if this program deals with a massive inoculation 
effort of the type undertaken when the polio 
vaccine was introduced, primary care physicians 
and nurses are the indicated occupations. 
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When one is deciding upon the manpower that 
is to be measured, the interrelatedness of the job 
content of health care workrrs must be kept in 
mind. Doctors and dentists f i^v*^ hl'^torically been 
the core independent occu Mtr n in the health 
industry, with nurses as thei dependent ass- 
sistants. Today, the proliferai of specialties 
and occupations has created an increasingly 
complex relationship of complementarity and 
substitutability among health occupations. 

3. Determine the relevant labor market and 
medical service area of the study. In most studies, 
the fact that data are available by geographic 
boundaries based on political subdivision or the 
census definition of standard metropolitan statis- 
tical areas has determined the area of study. The 
Na* nal Health Planning and Resources Develop- 
meiii Act of 1974 calls for the establishment of 
health service areas (HSA's) "appropriate for the 
effective planning and development of health ser- 
vices . . . coordinated with the boundaries of areas 
designated ... for professional standards review 
organizations, existing regional planning areas, 
and state planning and administrative areas." ^ 

4. Determine the relevant time period. The 
target date may be the present or anywhere from 
one to several years in the future. The length of 
training time may vary, according to the profes- 
sion and skill level, from one to 1 1 years after high 
school. The starting date of a now program that 
v».ll alter conr^urnor demand or the scheduled 
opening of a major facility that will need to bo 
staffed may bo other considerations. The relevant 
iirne period is determined by the problem ad- 
dressed, taking into account the time required to 
produce the typos of health manpower under 
study, in general thrr longor tho projection period, 
tho loss rol l/ibio tho estimate. 



?. M,L (KjfMI, f)«c, 1M1 fioo Chaptor II of V(jlijfno I for m din- 
cijftfiion {)\ Uu) concoptn of rolovartt labor rnarkflt nrwi approprl- 
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5. Formulate the assumptions regarding the 
future in terms o( the total environment. The plan- 
ner must envision the size and demographic 
characteristics of the population; general eco- 
nomic conditions, especially gross national prod- 
uct; number of persons in the labor force and the 
unemployment rate; and changes that will occur 
in the delivery system to create a more coherent 
structure and to adapt to the comprehensive care 
financing of a National Health Insurance pro- 
gram. Whatever the assumptions are, they should 
be m.ade in as precise terms as possible and 
should be explicitly presented in the report. 
Failure to do so may lead to misinterpretation 
and misuse of the study findings. 

6. Identify the precise information needed and 
investigate the availability of secondary data. Dis- 
tinguish the essential from the optional data re- 
quirements, recognizing that the differentiation is 
based on the problem definition and the methcj- 
ology used. The data search iTiay produce inforn. . 
tion not previously known arid thus lead to a refor- 
mulation of the problem, the assumptions and the 
data roquiremonts. Secondary data are sometimriS 
inconsifitont or noncomparablo; the planner muJit 
decide on thfj techniques to be used to overcome 
theriO difficulties. If, for fjxarnple, the htstoriral 
record if> based on fioveral time series that are not 
contmuou^i, the covfjrage and definitions under- 
lying each series should bo studied to detorminrj 
how to lir)k th*;m. The use of secondary data ty()i- 
cally sav(;s timcj and cost, but it requires careful 
ficrutiny and at ti fries laborious adjustments, 
When secondary data do not exist, proxy ;nea- 
sures that can bii us(;(l in tf)eir stead should be 
!>oufjht ' If secondary or [)roxy data are not avail- 
able, and the data are (jssential for th(j study, [)ri 
mary data collection ifi nfjc(jfisary. In that caf.e, 
idofitify \\)() fiourcjjs of information aful th(; a()pro 
[)riat(j re!>porident 



t SitM tlitt rJi'i'.U'i'.ioM of (Hoxy MtiMMirp') in ClhipttM II. .ind 
the 'l.iKi lli<tl rrnty l>t- u-.titiil .r. proi<y MitM'ti ir in Appiiridix M 
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7. Select the methodological techniques to be 
used for collecting primary data and for statistical 
analysis. No one technique can be recommended 
across the board. The planning agency must con- 
sider the advantages and disadvantages of the 
alternative methodologies that are described in 
detail in Chapters 111 and IV and the resources at 
the planner's disposal. 

8. "As a general principle, any means of alter- 
native independent projection is worth pursuing 
as a check against the systematic projections and 
to get some sense of the range of error in the 
latter. Many cross-checks should be built into the 

system itself All statistical computations 

should be checked at least once, preferably by 
someone other than the person who originally 
computed them. Whenever possible, prepare esti- 
mates using more than one methodology. Trv fora 
range of estimates, not a single statistic, by 
adopting several sets of assumptions to learn how 
they affect the projections of supply and require- 
ments and to make the study results more useful. 
Evaluate the accuracy of the results. Measure the 
reliability of the estimate statistically. Validate 
the estimates, if possible, by comparing them 
v^ith other independently obtained figures. 

A census is a complete enumeration of a popu- 
lation. The principal steps in the planning and 
execution of a census are: 

1. Stc3te the objectives of the census as clearly 
as possible. It is easy to forget them when one is 

A C'lnkjf.tcui. HarokJ M . •Methods of projf.'Cting supply and 
,),.in,ifuj in hKjh InvfH occupations." Paper pror>ontod at the 
Afifuj.il Convnntion ol the Arnnrioan Stntr,tical Association. 
(>hii.i(J<*lprii.i, 5r?ptr?M)bor 8. lOOf) Wfi5hin()ton^ DC: American 
'•.t.jh'.tinal A:i'-,ot:i.ition, lOGf) 

S Hus iiontinn on c(jniujs and i^nrr^plo surveys draws on iind 
rUv.i'\y lolinws Cochr.in. Willunn G . Sampling Tochniques, 
fKl pp. )'2. fj O, 10-11. 7273 Now York: John Wiley & Sons. 
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engros'^>ed in details, and then to nnake decisions 
that th,;art the objectives, 

2. Define the population about which informa- 
tion is wanted: the target population (for example; 
physician health manpower in the United States: 
health manpower providing primary care in a city). 
The definition of the target population may pre- 
sent no problems, but borderline cases may arise. 
It Is best, therefore, to define practically who is 
and who is not a member of the population. The 
definition must be usable in practice: the enu- 
merator must be able to decide in the field, with- 
out much hesitation, whether a doubtful case 
belongs to the population; a respondent must be 
able to comprehend who is to be included in his 
response. 

3. Pin down the data to be culleuted by de- 
signing the plan of analysis. One must he sure to 
gather all the data relevant to the objectives of the 
census and necessary for the analysis; no essen- 
tial data should be omitted. However, one must 
guard against asking for more ir^v .mation than Is 
needed. The longer the questionnaire, the more 
likely are errors and omissions; and Ihc quality of 
answers to important as well as unimportant 
questions may be lowered, 

4. Determine the methods of measurement. 
There may be a choice of measuring instruments 
and of methods of approach. For instance, data 
about a person's health may be obtained from 
statements that he makes or from a medical 
examination. The survey may employ a self- 
ddniinistered questionnaire; an interviewer who 
roads a standard set of questions without devia- 
tion; or an interviewing process that allows the 
interviewer to probe as much as he thinks neces- 
sary. The approach may be by mail, by telephone, 
by personal visit or by a combination of the three. 
Preliminary to the taking of the census, the con- 
struction of questionnaires or record forms on 
which the questions appear and on which 
answers are to be entered should receive major 
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attention. With simple questionnaires, the 
answers can often be precoded and later routinely 
transferred to mechanical equipment. For the 
construction of good record forms, it is necessary 
to visualize the final summary tables that will be 
used forthe analysis. 

5. Pretest the measuring instrument and the 
method of approach. It has been found useful to 
try OL' the questionnaire and the field methods on 
1 small scale. Such a trial nearly always results in 
iTiprovei lents and may reveal unsuspected 
tf jble sp -ls. For example, one may find that the 
.05.. will tc rT' jch greater than expected, that a 
^; .c-^slion is ambiguous, that the ordering of ques- 
l.ot.s: is difficult for the respondent to follow, and 
so on. 

6. Organize the field work. In a major census 
there are many problems of administration. Per- 
sonnel must receive training in objectives of the 
survey a: a .n the methods of measurement to be 
employed 3 must be adequately supervised. It 
is invaluat.ie to introduce a procedure for early 
checking ot the quality of the returns. Plans must 
be made forhandling nonresponse. 

7. SumTiarize and analyze the data. The com- 
pleted questionnaires have to be thoroughly 
edited to amend recording errors, to delete data 
that are obviously wrong and to follow up for non- 
responses. Tabulations, which lead to the esti- 
mates, are then performed. Different methods of 
estimation may be available. Data from a census 
should cover all the units of the target population 
and should be comparable overtime and space. 

Sample Survey Administrators, often familiar with censuses, 
are inclined to be suspicious of samples and re- 
luctant to use them in place of censuses. 
Although this attitude is now less prevalent, It 
may be useful to list the principal advantages of 
sampling as compared with complete enumera- 
tion. Briefly, these are reduced costs, greater 
speed, areater scope, and greater accuracy. If data 
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are secured from only a small fraction of the popu- 
lation, the cost is bound to be smaller than if a 
complete census is attempted. For the same 
reason, the data can be collected and summarized 
more quickly with the sample than with a com- 
plete count. If highly trained personnel or special- 
ized equipment must be used to obtain the data, 
samples may be practicable and a complete 
census may be out of the question. A sample may 
actually produce more accurate results than will a 
complete enumeration. Higher quality personnel, 
reduced workloads, more careful supervision of 
the field work, and quicker processing of results 
become feasible in a sannple survey. 

Many of the principal steps in the conduct of a 
census are repeated in the conduct of a sample: 

1. A clear statement of objectives is necessary. 

• 2. The target population must be defined. The 
population to be sampled should coincide with 
the target population. Sometimes, however, it 
happens that the sampled population has to be 
more restricted than the target population. If so. it 
should be remembered that conclusions drawn 
from the sample apply to the sampled population. 
Judgment about the extent to which these conclu- 
sions will also apply to the target population must 
depend on other sources of information. 

3. One must verify that all the data are relevant 
to the objectivesof the sample survey and that no 
essential data areomitted. 

4. At this juncture, one takes a step that was 
not required in planning a census: the specifica- 
tion of the degree of precision wanted in the re- 
sults. The resultsof sample surveys are subject to 
some uncertainty because only part of the popula- 
tion is being measured. Uncertainty can be re- 
duced by larger sannples, but these cost either 
more time, more money or both. The specification 
of the degree of precision Is the responsibility of 
the person who is going to use the data. Many 
administrators are unaccustomed to thinking In 
terms of the amount of error in estimates that is 
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consistent with making sound decisions; some- 
one with a knowledge of statistics can often help. 

5. As in the conduct of censuses, there may be 
a choice of measuring instruments and of 
methods of approach to the population: self^ 
administered questionnaire vs. interview; mail vs. 
telephone contact, and so on. 

6. Next, one must take another principal step 
that does not occur in a census: beiore the sample 
is selected, the population must be divided into 
parts that are called sampling units. These units 
must cover the whole of the population, and they 
must not overlap, in the sense that every element 
in the population belongs to one and only one 
unit. Sometimes the appropriate unit is obvious; 
at other times there is a choice of unit. In a sample 
of hospital employees, the unit is the hospital; for 
physicians statewide, the unit might be the 
county medical society. The construction of this 
list of units is called a frame. It is often one of the 
major practical problems of a sample survey. 

7. A sample may be drawn in a variety of ways. 
One can select haphazardly, carl for volunteers, or 
select by simply using one's judgment. Under the 
right conditions any of these methods can give 
useful results, but the difficulties are that one has 
no basis for correcting for bias or for specifying 
the confidence limits of the estimate. To be able 
to do this, one must use probability sampling 
designs: simple random sampling, stratified 
random sampling, systematic sampling, cluster 
sampling, double sampling, or any of numerous 
other strategies, 

8. In the planning of a sample survey, a deci- 
sion must be made about the size of the sample. 
This decision is important. Too large a sample 
means a waste of resources, and too small a 
sample diminishes the utility of the results. The 
principal steps involved In the choice of the 
sample size (n)are as follows: 

a. Keeping in mind the significance of the 
estimate for the planner's use and the objec- 
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lives of the study, one must find some equa- 
tion which connects (n) with the desired 
precision of the sample. The equation will 
depend on the content of the statement of 
precision and on the sampling plan. One of 
the advantages of probability sampling is 
that it enables thio equation to be con- 
structed. 

b. The equation will contain as parameters 
certain unknown properties of the popula- 
tion. These must be estimated in order to 
solve the equation. 

c. Data are often published for certain major 
subdivisions of the population. Desired 
limits of error are set up for each subdivision. 
A separate calculation is made for the size 
of sample (n) in each subdivision, and the 
total (n) is found by addition. 

d. More than one characteristic is usually 
measured in a sample survey. If a desired 
degree of precision is prescribed for each of 
them, the calculations could lead to a series 
of conflicting values of (n), one for each item. 
Some method of reconciliation must be 
found. 

e. Finally, the chosen (n) must be appraised 
to see if the resources are available to take a 
sample of this size. This appraisal requires 
an estimation of all the costs, labor, time and 
materials required. 

9. All of the remaining steps of the sample 
survey are familiar from the census: the pretest, 
the organization of the field work, and the tabula- 
tion and analysis of the data. 

The prospective builder of economic models Economic Model Building 
must be able to spot persistent relationships (cor- 
relations) among relevant variables and to identify 



6. The discusston is based on Lowry. Ira S., "A short course 
m model design." (in) Berry, B.J.L. and Marble, D.F. eds.. 
Spatial Analysis, pp. 53-64. Englewood Cliffs. N.J.: Prentice- 
Hall, Inc.. 1968. The article is addressed to urban planners; 
however, the mam steps apply to health manpower planners as 
well. 

An excellent introduction to mathematical model building is 
Beach, E.F., Economic Mode!s: An Exposition. New York: John 
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causal sequences. Then he must write in mathe- 
matical notation a logical framework within 
which the variables of interest, the dependent or 
endogenous variables, stand at the end of a 
causal sequence, and the prime causes, the inde- 
pendent or exogenous variables, are at the other 
end. For instance, y = f (x, z)\ y, the dependent 
variable, is a function of x and z, the independent 
variables; a = f(r, s, t); a, another dependent vari- 
able, is a function of r,sj, other independent vari- 
ables; and so on. The logical framework may in- 
clude dozens of equations; at this point, the 
model builder borrows from the theorist. 

Although "theory" and "model" are often used 
interchangeably, a distinction can be drawn. The 
theorist's overriding aims are logical coherence 
and generality. He is ordinarily content to specify 
only the conceptual significance of his variables 
and the general form of their functional interrela- 
tionships. The theorist derives interesting and 
empirically relevant propositions from the small- 
est set of postulates possible. 

The model builder is interested in the applica- 
tion of a theory to a concrete case. He is con- 
strained, as the theorist is not, by considerations 
of cost, of data availability and accuracy, and of 
time. Above all, he Is required to be explicit, where 
the theorist is vague. Things that "succeed," how- 
ever mysteriously, get substituted for the theo- 
rist's elegant constructs. 

The theoretical "borrowings" of the model 
builder are clearest from the set of structural rela- 
tions he chooses as the framework of his model. 
An articulated model will consist of a set of prop- 
ositions of the general form, y = f(x,z . . .). These 
propositions include all the variables In which the 
model builder is interested and specify the ways 
in which variables act upon one another. 



Wlloy & Sons, Inc., 1957. Another excellent book for the fitting 
of both single equation and simultaneous equation models Is 
Johnston, J., Econometric Methods, 2nd ed. New York: 
McGraw-Hill Company, 1972. This is very much a teaching text; 
however, it assumes an Introduction to statistics. 
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Propositions can be classified in terms of their 
content as technological. Institutional, behavioral, 
or accounting. This Is always useful for models 
relating to policy issues. The model builder is 
bound by rules of consistency (there can be no 
contradictory propositions) and coherence (there 
must be as many independent propositions as 
there are variables). Within these rules the expert 
model builderhasa wide leeway. 

The theorist is satisfied with the general forms 
shown above, or with these forms plus a few con- 
straints and restrictions. The model builder must 
be much more explicit, specifying the exact func- 
tional forms of his structural relations: for 
dxarriple. y = a + fax + c (llz). He must also fit 
his variables (x.z) and parameters (a.b.c) from 
empirical sources. 

Once the model builder has settled on a theo- 
retical perspective, designed a logical framework, 
and postulated the existence of enough empirical 
relationships to permit an attack on his problem, 
his next task is to ••fit" the model. This task means 
(1) giving the variables mentioned in the model 
precise empirical definition, and (2) furnishing 
numerical values for the models parameters. A 
variable conceived in general terms must be re- 
lated to an available statistic. Often a variable in- 
cluded in the model because of its theoretical sig- 
nificance may not be directly observable in the 
real world: so. a suitable proxy must be chcben. 

If the model can be formulated as a set of simul- 
taneous linear equations. •'econometric** 
methods can be used to find values for all param- 
eters of the model. Alternatives to an econo- 
metric fit can be described generally as •heuris- 
tic" methods. For example, the model is parti- 
tioned into smaller systems of equations — some 
containing perhaps a single parc^rr.eter ~ so that 
the parameters of each subsystem can be fitted 
independently. Methods of obtaining estimates of 
the various parameters in these subsystems may 
vary considerably. A model ordinarily contains 
parameters whose function is nominal, and a 
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model builder may simply assign an arbitrary but 
plausible value to such a parameter. Trial and error 
methods can be used to find a set of parametric 
values which seem to work. Finally, model build- 
ers sometimes resort to "human" parameters. At 
the appropriate point In the operation of the 
model, intermediate or preliminar" results are 
scanned by persons with the necessary expertise 
who are asked to alter these outputs based on 
their experience in the field; the altered data are 
then fed back to the computer for further pro- 
cessing, 

Fitting a model is like the manufacture and 
assembly of a new piece of machinery. A team, 
guided by engineering drawings, shapes each 
component and installs it in proper relation to 
other components. Along the way considerable re- 
design, tinkering and adjustment of parts are 
done; but eventually the prototype is completed. 
Still a question remains about the prototype 
(model); Will it really work? Will the computed 
manpower predictions be plausible by intuitive 
standards? It is important to realize that it is ex- 
tremely difficult to establish clear and objective 
standards for the results of a model. 

In conclusion, in the process of model building 
the participants invariably find their understand- 
ing increased. The necessity cf framing questions 
carefully does much to dispel the fog of sloppy 
thinking. 

Data Analysis « Much statistical analysis is done with the aid of 
only a few very simple measures as described 
below. 



7 A description ancJ inventory of 56 health manpowor (nodel^j 
are avallablo m U.S. Department of Health. Education, and 
Welfare. Bureau of Health Resources Development, An Anal- 
ysis of Health Manpower Models. 2 vols. Rockville. Md.: U.S 
Department of Health. Education, and Welfare. 1974, 
8. US, Department of Labor, (Vlanpower Administration. 
Handbook for Manpower Planners A Conswj Uuo Study. Part I 
pp. 84-85, Prenared by the U S, Department of Labor anrJ the 
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MEAN: represents an average of a set of data 
calculated by dividing the sum of all 
data in a set by the number of data 
itenns in the set. For example, if your 
children had ages of 3, 5, 6 and 8, 
then the average or mean age is 

3-^-5+6 + 8 = 22 = 5.5 

4 4 



MEDIAE' represents the middle value of a set 
of data. If the set contains an odd 
nunnber of data items, the median is 
equal to the ' <jnlral data item. But, if 
the set cori;ains an even number of 
data items, iho median is equal to the 
average of the two central data items. 
For example, if five children had ages 
of 4, 5, 7, 8 and 10, tnen the median 
age is 7; if four children had ages of 4, 
5, 7 and 10, then the median age is 6, 

MODE: represents the most frequently oc- 
curring value in a set of data. For 
example, 20 is the mode for the fol- 
lowing set of data; 20, 40, 10, 15, 20 
and 20. 



RATIO: expresses the size of one number in 
relation to another number. A ratio is 
obtained by dividing the number 
which serves as the basis of compari- 
son into the number which is being 
compared to it. For example, 140 is 
twice as large as 70; thus the ratio of 
140 to 70 is 2. Likewise, 70 is one- half 
the size of 140; thus the ratio of 70 to 
140is0.5. 



PROPOR' a ratio in which the size of one num- 
TION: ber is compared to the size of a total 
number. For example, if the rural 
population of an area is 30,000 and 
the urban population is 10,000, then 
the proportion of the total population 
which is rural is 0.75 or 30,000/(30,000 



U.S, Department of Commerce, Social and Economic Statistics 
Administration. Washington, D.C.: U.S. Government Printing 
Office. 1973. 
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+ 10,000) = 0,75, Proportions are 
usually multiplied Dy 10U and ex- 
pressed as percentages (e,g,, the 
rural population is 75 percent of the 
total population), 

RATE: a ratio of one th ,n to another in a 
specified period ume. In calcu- 
lating a rate, the .^merator is the 
number of events which occurred 
during an even period and the de- 
nominator is the population in whi'^h 
the events occurred. For example, if 
the number of unemployed persons 
in a town is 225 and the labor force is 
5,175, then the unemployment rate is 
(225/5,175) X 100 = 4.3percent, 



Measures of the No method or equation (no matter how good) for 
Reliability of estimating the values of a variable will produce 
the Estimate correct estimates every time. If, on the whole, the 
estimates are close to the actual values of the 
variable, the method of estimation is thought to be 
a good one. A means for measuring the reliability 
of such estimates (i.e., how "good" the estimates 
are overall) is necessary. The standard error of, 
estimate is such a measure of reliability. It is not a 
measure of how "wrong" our estimates are. Rath- 
er, it is a measure of the difference between the 
actual values of the variable and the correspond- 
ing estimated (or computed) values. As such, it 
gives an idea of the dependability of the estimate 
overall. The greater the divergence between actual 
values and estimated values, the greater is the 
standard error. A single actual value can be com- 
pared with its estimate to determine if it is within 
±1, ±2 or ±3 standard error of the estimate. 
About two-thirds of the actual values will fall with- 
in ±1 standard error of the estimated values, 
about 95 percent within ±2 standard error, and 
practically all within ±3 standard error. 

The Chi-square (X^) is another measure of reli- 
ability, used most frequently in manpower studies 
to determine if there is reason to believe that the 
particular classifications (groups) involved in a 
portion of the study are homogeneous with re- 
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spect to some particular characteristic. For ex- 
ample, suppose we compare the incidence of a 
particular disease, during some time period, on 
persons of four different age groups. We would 
like some way of ascertaining whether the differ- 
enceo in the incidence of the disease between 
age groups might be significant or accidental. If 
the incirionce is attributable merely to chance, we 
could cicAoSlfy all four into one age group. The X 
test tells the probability that these differences are 
due to chance. The hypothesis that the four 
nroups are homogeneous with respect to the inci- 
dence of this disease can be accepted or rejected 
in light of the size of the probability and the impor- 
tance of not making an error (i.e., rejecting a true 
hypothesis or vice versa). 

The Chi-square lest has other applications in 
manpower studies. The test may be used, for 
example, in sampling to test for significant differ- 
ences between the sample variance and the popu- 
lation variance or between two sample variances.^ 

The t-lest is anotfier way of testing the reli- 
ability of an estimate. It indicates whether, at a 
particular level of significance, there is suffi- 
cient reason to believe that one variable can be 
explained by (or is dependent upon) another varia- 
ble. 

Any statistical lest has meaning only with re- 
spect to the specific level of significance under 
wliich it is performed. The level of significance 
controls the stringency of the test. For example; 
suppose a t-test is performed to determine if there 
IS reason to believe that the dependent variable 



9 Information on qenoral statistical measures and methods 
IS available in standard statistics textbooks, such as Croxlon. 
F.E.. Cowden, D.J. and Klein. S.. Applied General Statistics 
Enrjlowood Cliffs. NJ PrenticoHall. Inc.. 1967. For a 
(Jir>cusst()n of econometric methods, see Johnston. J . Econo- 
metric Methods. 2na ed New York' McGraw-Hill Company. 
1972 Applied r,tatis!ical methods for manpower forecasting 
are pr(»sentfxJ in Morton. J. E . - On manpower forecasting. ' (in) 
Methods for Manpo\Ner Analysis. No. 2. Kalamazoo. Mich:W.E. 
Upjohn Institute for Employment Research. September 1968, 



2G 



18 



(e.g., manpower supply) can be explained by an 
independent variable (e.g., wage level or training 
slots). The hypothesis assumed for the purpose of 
the test is that no such relationship exists. If the 
test is performed at a five percent level of signifi- 
cance, five out of 100 true hypotheses would be 
rejected in the long run; at a one percent level of 
significance, only one out of 100 true hypotheses 
would be rejected in the long run. The purpose of 
the test and the use to which its results are to be 
put must be considered when determining how 
high a level of significance is necessary. 

The t-test can also be usod to determine at what 
level of significance there is reason to believe that 
one variable can indeed be explained by another 
variable. Perhaps at a one percent level ot signifi- 
cance, this relationship does not seem to hold, 
but if we are willing to accept a five percent level 
of significance, perhaps such a relationship does 
seem reasonable. 



Estimating Procedures A variety of methods of analysis may be used 

for estimating. Among these procedures are trend 
analysis based on time series, regression and cor- 
relation analysis. 

Trend Analysis Based on ;^ time sehes is a Set of Chronological data 
Time Series ^^ich records the change in 'he si7e of some vari- 
able at successive time intervals (yearly, quarterly, 
monthly, etc.). Seve 3' time series are of interest 
in health manpower sttdies* ror ex? nple, num- 
bers of graduates of meJical schools; personal 
income data; population size for a particular state 
or region. Most time series follow some kind of 
pattern as they change in the long run. The pattern 
is called a trend. Trend analysis is important to 
projections since past trends can be expected to 
continue or to change in a predictable fashion, 
barring unforeseen events. 

There are two important reasons for looking at 
time series. One is merely to observe how a vari- 
able has changed over time and whether it has 
deviated from the trend. Such observations may 
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assist the planner in formulating his assumptions 
regarding the future. Second, it may be necessary 
to quantify the trend itself and attempt to project 
it into the future. It is sufficient for the first pur- 
pose to collect time series data, graph them, and 
observe the general characteristics of the trend. 
If however, the object is to project the future a 
mathematical formula is needed to express the 
nature of the trend precisely. 

Trend analysis proceeds in a sequence hat 
begins with data collection and ends with a fitted 
trend line and estimating equation: 

Step 1 in trend analysis is the collection of chro- 
nological data (time series) for the desired vari- 
ables. Care must be exercised with reoard to the 
nature and quality of the data. 

Step 2 is to plot the data collected for a single 
variable on graph paper. The resulting set of 
points is called a scatter diagram (see Fig. 1). The 
approximate shape of the curve formed by the 
time series can usually be determined from the 
scatter diagram by inspection. 

Scatter diagrams in A and B of Fig. 1 show 
straight line trends; they are said to form "linear 
curves." The linear curve in A of Fig. 1 shows that 
the nurr. er of annual graduates has been m- 
creasing by a constant amount each year. The 
linear curve in B of Fig. 1 shows that the number 
of annual retirements has been decreasing by a 
constant amount each year. The scatter diagram 
In C of Fig. 1 shows that population has been m- 
creasing over time, but the time series does not 
form a straight-line trend. The exponential trend 
curve, Y = ab^, shown in C of Fig. 1, seems to fit 
the scatter diagram better than a straight-line 
curve because population has been growing at 
(approximately) a constant rate, not by a constant 
amount. 

Step 3 is to "fit the curve" with a mathematical 
equation once it has been determined from the 
scatter diagram how the trend can best be approx- 
imated. The method of least squarfc is most fre- 
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Fig, 1. Sample 
Scatter Diagrams 
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quently used to do this, when a straight line is a 
good fit. This method produces V = a + where 
y is the variable to be estimated, X is time, a and b 
are constants. The method of least squares is said 
to yield the closest fit of a line to the actual 
values, since it provides an equation such that the 
sum of the squared difference between the true 
values of Y and the estimated values of Y is mini- 
mized. With values for a and b determined by the 
least squares method, the value of Y, the depen- 
dent variable, can be estimated when values are 
assigned to X, the independent variable. The time 
series trend equation estimates how the depen- 
dent variable, V, has changed over time. Thus, the 
independent variable, X, is always time. 

As we have seen, not all scatter diagrams of 
time series approximate straight lines. They may 
form many different kinds of series curves that 
can be expressed in terms of mathematical equa- 
tions. Trend fitting is tailored to the form of curve 
that is described by the data. 

Trend analysis is actually a specific form of re- Regression Analysis 
gression analysis. Regression analysis involves 
the formulation of an estimating or regression 
equation which describes the relationship 
between two or more variables, thus making it 
possible to estimate one variable based on 
another. 

In regression analysis, the variables have a spe- 
cial relationship to each other. The variable to be 
estimated, V, is called the dependent (or ex- 
plained) variable (as in time series trend analysis). 
The independent (or explanatory) variable is the 
one used as the basis for estimation; it is thought 
of as a determinant of the dependent variable. The 
main difference between trend analysis and re- 
gression analysis lies not in the method of analy- 
sis used, but in the fact that the independent vari- 
able in regression analysis may be any quantity 
(not just time) which seems to be closely related 
to the dependent variable^ There is often more 
than one independent (explanatory) variable per 
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regression equation. Table 1 gives examples of 
the relationship between variables that might be 
used in a regression analysis. 



Table 1. Examples of Relationships Between 
Dependent and Independent Variables 



Regression 


Dependen* .^riabie 


Independent variable 


1 


y = expenditures for 


= family income 




physician, dental and 


= size of family 




hospital services 


Xj = type of health 






insurance coverage 






X^ = degree of 






urbanization 






Xj = numtwrof fami- 






lies covered by 






Medicaid (zero 






price services 






available) 


ii 


y = service utiliza- 


X, =: age of popula- 




tion rate 


tion 






X^ = sex of popula- 






tion 






Xj = race of popula- 






tion 


ili 


y = labor force parti- 


X, = ages of children 




cipation rates of 


X^ = husband's 




females 


Income 



A problem arises in using regression analysis in 
health manpower studies since many of the inde- 
pendent variables (e.g., family income, size, race) 
are interrelated and the effect of this interrelation- 
ship reduces the accuracy of the estimates of the 
dependent variables. 

The basic steps undertaken in trend analysis 
are applicable in regression analysis as well. A 
scatter diagram, a pictorial representation of the 
nature of the relationship between two variables, 
is prepared. The simplest relationship that can 
exist between two sets of variables is a linear 
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relationship; when this is the case, their scatter 
diagram approximates a straight line. The equa- 
tion of such a straight line is y = a -f /)X, where V 
is the dependent (explained) variable, X is the 
independent (explanatory) variable, and a and b 
are constants (as in trend analysis). The straight 
line which is the "best'' fit for a scatter diagram is 
called the regression line (simple regression line), 
and its equation is called a simple linear regres- 
sion equation. This equation is usually found by 
the use of the least squares method, as in trend 
analysis. 

If there is more than one independent variable, 
the linear relationship can be described by a 
multiple linear regression equation of the form 

y = a + /),X, +/)2X2+ ... b^X^ 
where: 
X ^, X^, . . . 

are the independent variables. Again, the method 
of least squares is recommended for estimating 
the values of the constants 

a, Z)^, /)2 ' • • • ^n- 

* As in the case of trend analysis, not all relation- 
ships between variables are linear. Techniques 
exist for determining nonlinear regression equa- 
tions. 

The reliability of the estimating (regression 
equation) needs to be tested to get some idea of 
the ^'goodness'' of the fit of the regression line to 
the actual values plotted in the scatter diagram 
(see Fig. 2). The standard error of estimate 
(Symbol Sy,x) may be used. In regression analysis, 
the value of the standard error of estimate rep- 
resents the magnitude of the dispersion of 
observations around the estimated regression 
line. It gives an indication of the amount of disper- 
sion in the dependent variable, V, which the re- 
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gression line does not account for, and there is a 
measure of the reliability of the regression equa- 
tion to estimate V. The basis of the standard error 
estimate is the difference between each actual 
value of y and the corresponding estimated value 
of y. The greater the divergence between actual 
values and estimated values, the greater is the 
standard error of estimate. The reliability of any 
one specific estimate is given by how far the re- 
gression line lies in terms of S yj^, i.e., "within 
±^Sy^,, ±2S~y~ ±3Sy/. 



Fig. 2. 
Scatter Diagram 
Showing Standard 
Error of Estimate 




Correlation Analysis Correlation analysis is closely related to regres- 
sion analysis as well as to measuos of reliability 
of estimation, such as the standard error of esti- 
mate. Correlation analysis involve? measuring the 
adequacy of the estimating equation in explaining 
the dependent variable. As such it is another type 
of test as to the reliability of the estimating equa- 
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tlon. It has the advantage of being independent of 
the units of the original data, and it can be applied 
to simple and multiple linear regression equations 
and to nonlinear estimating equations as well. 

All of the variability in the values of the depen- 
dent variable, Y, is measured by the sum of the 
squares of the deviations of the Y values from 
their mean. ^° Part of this variation is explained by 
the regression line. The rest of the variation is left 
unexplained by the regression line. The coeffi- 
cient of determination, , measures the propor- 
tion of the total variation in the dependent variable, 
that is explained by the use of the regreir^ion 
equation. For example, if = 0.857, the regres- 
sion equation used explained 85.7 percent of the 
total variation in the dependent variable, y. If 
= 0.325, only 32.5 percent of the total variation of 
y has been explained. 

The coefficient correlation, R, is the square root 
of the coefficient of determination. The correla- 
tion coefficient varies from -1 through 0 to +1. 
The -I- sign indicates a positive relationship; i.e., 
as X increases, y decreases. The sign of R can 
thus be determined from the scatter diagram di- 
rectly. The absolute size of the correlation coef- 
ficient indicates roughly the degree of the rela- 
tionship. When there is no relationship whatso- 
ever, the correlation coefficient (R) is 0. An abso- 
lute value of 1 (-1-1 or -1) indicates the strongest 
relationship possible (i.e., the points of the scatter 
diagram lie on a regression line). 

As has been mentioned earlier, the t-test, a test 
for reliability of an estimate, is used to determine 
whethei at a specific level of significance there is 
reason to believe that one variable can be ex- 
plained by one or more other variables. Specific to 
correlation analysis, the t-test can be performed 
to answer such questions as: Does the value of R 
differ significantly from zero? Does the value of R 



10. Total variation = IfV - V) ^ where V is the dependent 
variable and 7 is ihe mean of the values of the dependent 
variable. 
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differ significantly from a specified value other 
than R? Do two values of R differ significantly 
from each other? When dealing with nonlinear 
curves, the t-test could be used to test whether 
the nonlinear coefficient of determination, R^, is 
significantly larger than a coefficient based on a 
linear equation. This would give an indication as 
to whether the nonlinear regression equation is 
really a better estimating equation for the de- 
pendent variable, /, than a linear regression 
equation would be. 

SensitMty Analysis Sensitivity analysis is an important interme- 
diary step between the supply and requirements 
estimates and the planner's decision on alterna- 
tive policies or programs. It permits an appraisal 
of the estimate and of the procedures used in a 
special way. By means of a sensitivity analysis, 
the planner can learn how responsive his final 
estimate is to changes in particular variables, the 
seriousness of possible errors in any variable 
upon the estimate and what impact alternative 
policies under consideration may have on pro- 
jected supply and requirements. 

Sensitivity analysis involves three major steps: 
The first is to select those input variables and 
their adjusted values that are tc be used in the 
sensitivity analysis; the second is to decide on 
the criteria for the degree of change that will be 
considered high, low or moderate sensitivity; and 
the third is to measure the amount of change in 
the final estimate thai results from a change in 
input variable. Specifically, the planner applies his 
methodological approach several times, each* 
time varying one variable while holding all others 
constant, and each time recording the effect of 
this variation on the final estimate of require- 
ments orsupply. 

The selection of the variables to be used may be 
made to test alternative proposed policies, the 



11. Sensitivity analysis is similar in concept to the idea of 
elasticity of supply and demand. 
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implications of assumptions or the effect of data 
adjustments. The degree of change that will be 
considered ''sensitive^' may be some percentage, 
such as ±10 percent, of the original final esti- 
mate. The measurement of the amount of change 
is done, as we have said, by varying one input only 
and calculating the final estimate. If the outcome 
is a change in the final estimate within the se- 
lected + 10 percent, we have an estimate that is 
not sensitive to this variable; if greater than +10 
percent, the estimate is considered sensitive. 

Having performed a sensitivity analysis, the 
planner is better equipped to interpret the results 
of his methodological approach and to make a 
more thoughtful policy recommendation. For 
example, let us assume that the planner has pro- 
jected the supply of primary care physicians in 
1980 and has decided to do a sensitivity test on 
the effect of first-year enrollment in medical 
schools. The results of the test are that the final 
supply estimate is insensitive to changes in the 
size of the first-year class in medical schools. The 
planner then decides that increasing the number 
of schools or the size of classes is unlikely to pro- 
duce the desired result: an increased supply of 
primary care physicians. A more detailed, step-by- 
step example of a sensitivity analysis is carried 
out in Chapter III in the description of the service 
targets approach. 

At some point in all studies of supply and re- The Delphi Method: 
quirements, the planner falls back on expert opin- Eliciting the 
ion. The use of professional judgment may be an Opinions of Experts^ 
explicit element in the methodological design, or 



12. For further information, refer to Brown, Bernice B.. Delphi 
Process: A Methodology Used for the Elicitation of Opinions of 
Experts. California: The Rand Corporation, 1968; Dalkey. N.C., 
Predicting the Future. California; The Rand Corporation, 1968; 
idem, The Delphi Method: An Experimental Study of Group 
Opinion. California: The Rand Corporation, 1969; and Reicher 
Nicholas, Delphi and Values. NTIS Pub, No, AD693002. 
Springfield, Va.: National Technical Information Service. 1969. 
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it may bean alternative of last resort. In measuring 
present requirements, the manpower/population 
ratio and health needs approach direct the planner 
to experts for their judgment of the appropriate 
standard. The service target and economic 
demand methods require inputs on such factors 
as manpower staffing and productivity, for which 
no measurement may be available; in such cases, 
the planner should turn to the experts. The same 
situation may be faced in the measurement of 
supply; datia gaps will probably exist for signifi- 
caut aspects of current and future supply. 

Since all projections of supply and require- 
ments incorporate assumptions about the future, 
the planner may seek the help of experts in formu- 
lating them. The assumptions underlying all pro- 
jections are based upon judgments of the future 
and, as we have pointed out, the validity of the 
projections reflect how accurately the assump- 
tions describe the future. The Delphi method was 
developed by the Rand Corporation for the 
express purpose of using the intuitive judgments 
of professionals and developing a consensus 
about the future. 

The Delphi approach enlists the participation of 
a panel of experts in a structured program of mail 
interviews which involves a round of question- 
naires, accompanied after the initial response by 
feedback on the views of the experts in the panel. 
Each succeeding round permits the individual 
expert to alter his views to come within closer 
range of other opinions or to explain the rationale 
behind his divergent opinion. A minimum of three 
rounds is needed. The interviews are conducted 
by mail and at no time are the panelists brought 
face-to-face. 

Several assumptions are implicit in the Delphi 
method: First, that the views of CI group are supe- 
rior to that of any single advisor; second, that the 
Delphi procedure of group exchange by eliciting 
separate answers and explanations and feeding 
back anonymous responses is better than com- 
mittee meetings with the likelihood of unfavorable 
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face-to-face interactions; and third, that the 
opinions of experts will converge with repeated 
assessnnent and exchange of views around a 
central value. 

The following steps should be followed in the 
Delphi nnethod: 

Step 1. Select your experts with care and linnit 
the nunnber according to the tinne and money 
available for the design, distribution and analysis 
of the series of questionnaires. A Delphi panel 
may be as few as six or more than a hundred. 
Request their participation in the Delphi panel, 
explaining what will be required of them. 

Step 2, Design the first-round questionnaire, 
requesting estimates of the future, if possible in 
numerical terms, e.g., the staffing pattern of phy- 
sician assistants to physicians, by specialty — 0, 
1,2, and so on. 

Step 3. Mail the questionnaire and ask for the 
response within a fixed period of time. Analyze 
the results of this first round; if numerical re- 
sponses were feasible, compute median values 
and the interquartile range of responses. 

Step 4. The second-round questionnaire con- 
tains the questions asked in the first round plus 
the information obtained in the analysis of the 
first-round responses. Request that the panelist 
revise his earlier estimate in the light of the feed- 
back information, if he so desires. Should his 
answer lie outside the interquartile range, ask him 
to explain and justify his estimate. Analyze the 
answers of the second round. 

Step 5. The third round again feeds back to the 
panelists the median and interquartile values 
given in round two, plus the rationale of extreme 
positions. All feedback comments are anony- 
mous. Again, the panelists are asked to recon- 
sider their estimates, in the light of the additional 



13. The interquartile range is the interval containing 50 per- 
cent of the responses. 
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information on the views of other members, and to 
revise their estimates if they would like, Expla- 
nations for extreme positions — that is, outside 
the interquartile range — are requested. 

Step 6, The fourth and succeeding rounds 
repeat the process described above. 

By means of the Delphi method the planner 
may elicit opinions of experts who are widely scat- 
tered geographically, It combines their different 
opinions and allows for an exchange of views. At 
the same time, it overcomes the inherent prob- 
lems in conference interactions dominated by an 
overriding personality or a bandwagon effect. The 
process of interaction, with anonymous informa- 
tion feedback and estimate reassessment, pro- 
duces a consensus that represents more thought- 
ful viewpoints. 

Unfortunately, little is known of the validity of 
the Delphi results and whether the final estimates 
are in fact close to the truth. Nor do we know the 
size of the group or the number of rounds that is 
optimum. It is possible that the reasoning and 
justification fed back to the panelists may spread 
misinformation. In addition, the planner should be 
aware that he may be embarking on a project that 
could take weeks or months, depending upon his* 
design and the cooperation of his panelists. 
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II. Operational 
Suggestions 

In studies of manpower requirements and Siudy Plan and Dry Run 
suoply, as in other situations, one should keep in 
mind that haste makes waste. A study plan that 
sets down the work program in detail, that estab- 
lishes a time schedule for each task and allocates 
costs within the framework of a budget, is invalu- 
able. The time taken to prepare a study plan, 
including a work program, a time schedule and a 
budget, is well spent and brings rewards in the 
quality, timeliness and efficiency of the final 
product. 

Another procedure that is worthwhile is a trial 
or dry run of the study. One **walks through'' the 
phases of the study, stating the objectives, identi- 
fying data sources, structuring and filling in 
dummy tables, doing a sample of statistical com- 
putations. The objective is to identify the diffi- 
culties likely to be encountered and to face and 
resolve the problems in advance. 

The dry run will serve multiple purposes. The 
result will be an improved plan of study that more 
realistically describes the tasks, time and cost of 
the effort. It will pinpoint the data gaps and incom- 
patibilities. It should also make clear the technical 
problems that have to be met and alert the planner 
to call upon experts for technical assistance early 
in the study program. The dry run should help the 
planner assure himself that the allocated funds 
are sufficient to complete the study, and if not, 
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they should motivate him to modify his study 
objectives and procedures. Not ieast, the dry run 
wiii force the pianner to think through his under- 
iying assumptions, and the study will be immea- 
surably Improved if the pianner makes the as- 
sumptions explicit. It is wondrous, indeed, how 
many assumptions must be made during the 
course of a study and how invisible they become 
as the work proceeds, although they play a major 
role in the results and the proper interpretation of 
the study findings. 

One more operational suggestion with regard to 
the underlying assumptions may be offered. The 
planner may improve the usefulness of the study 
if he considers at the start the policy Implication 
of his findings and develops several sets of as- 
sumptions that will lead to a range of estimates. It 
may be particularly useful if the alternative as- 
sumptions Illuminate the "sensitivity" of the re- 
sults to differences in assumed values of variable 
factors, so that one may detect those elements in 
the situation to which particular attention must be 
paid. The program recommendations that result 
from the study findings will flow In part from the 
assumptions that underlie the estimates. The 
planner Is In a position to build into his study the 
options on alternative manpower mixes, for 
oxcmpio, and to clarify for program planners the 
Import of these choices In terms of manpower 
roqulremonts and supply. 



Shortcut Techniques Since time and cost constraints are among the 

biggest obstacles faced by the heaU!> planner, 
shortcut techniques should be considered as 
long as they do not com^jromlse the usability of 
the results. The use of secondary data sources, 
foroxample, In lieu of collecting data from primary 
sources Is both a time and cost savor. The planner 
should bo a scavenger, acquiring, distilling. Inte- 
grating and synthesizing bits and pieces of rele- 
vant Information from everywhere, secure In the 
knowledge that tho time and money he saves by 
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using secondary sources can be put to good use 
in other phases of the study. 

In his search for secondary sources, the planner 
should be on the lookout for proxy measures. A 
proxy, by definition, acts for or serves in place of 
another. Proxy data therefore are substitutes for 
needed but unavailable statistics. Proxy measures 
may be specific to geography, time or subject 
matter; for example, national or state data in lieu 
of local area data; most recent available figures 
instead of current figures; variables of similar 
characteristics or behavior substituted for others 
more difficult to measure. 

For example, in estimating manpower require- 
ments, it is unlikely that the local planner will find 
area data on health care utilization by type of care 
and by population group, or data on income elas- 
ticity of demand or supply productivity, and so on. 
In the estimation of manpower supply, local area 
data for labor force separation rates or mortality 
rates are also unlikely to be available. In such 
cases, national or state data may be adopted or 
adapted, based on assumptions about compara- 
bility of the populations of the two areas. With 
regard to time discontinuities, the most recent 
data may possibly be used as a proxy, with due 
regard for the constancy over time of whatever is 
being measured. Proxies for subject matter vari- 
ables, such as labor-force participation rates for 
nurses in lieu of labor-force participation rates for 
the occupation under study, may be available. 
When a planner uses proxy data, he should assure 
himself, as with any secondary source, of its 
quality and its applicability for his use. 

When no secondary data exist, the plannermust 
collect the data himself from respondents who 
have the Information. His preference should be to 
undertake a sample survey rather than a census 
survey, since it is possible to draw a sample that 
will enable him to produce a final estimate of 
supply or requirements that will fall within the 
range of reliability that ho specifies. There ap- 
pears to be a reluctance among some health plan- 



ners to use sampling and a strong bias in favor of 
the census approach. The planner should explore 
the alternatives carefully. While the census ap- 
proach may appear to be more understandable, 
definitive and reliable, experience has shown that 
there are no guarantees that all respondents will 
be reached or will answer. If the planner has no 
rational basis for adjusting for nonrespondents, 
the census survey may not be more accurate than 
a sampling survey, only more costly. In both 
cases, the steps (aside from sample design and 
selection and the weighting of responses) are 
identical. But ^ -.^ze of the operation in a sample ' 
survey is a fraction of that of a census. In either 
case, technical expertise is needed. 

If, for very good reasons, the decision is made 
in favor of a census, the wise planner Incorporates 
a sample survey into the framework of the 
study as a safeguard and as a device to collect 
more detailed Information from a select few. The 
universe study asks a few basic questions; the 
representative sample is subject to Intensive 
questioning. A census study can bog down, 
taking longer or proving more difficult than antic- 
ipated. The sample within the census offers pro- 
tection against a total loss that would result from 
a poor response. 

One of the Important Initial decisions in the 
conduct of a survey Is the identification of the 
proper type of respondent to provide the type of 
information sought: Individuals, employing orga- 
nizations, educational institutions, government 
agencies, and so on. Theoretically, one should 
address one's inquiry to the best-Informed source. 
Practically, one should go to the respondent who 
can give the most Information for the least cost. 
These two propositions lead to the conclusion 
that institutions and organizations are the pre- 
ferred respondents; Individuals, the second or 
third choice. However, the final decision must 
take Into account the nature of the Information 
sought. For example, data on personal character- 
istics — age, sex, address, educational attain- 



43 



ments — would appear to require the individual as 
respondent; however, the possibility that the 
licensing boards or certifying bodies would re- 
lease this type of information should be explored 
first. It is to the planner's advantage to gather the 
information he needs, first, from secondary 
sources and, second, from as few knowledgeable 
respondents as possible. 

In designing the study, the planner rnay find it 
helpful to divide the study plan into component 
subject areas: doctors, dentiats, pharmacists, 
etc.; core practitioners and allied health person- 
nel; workers in ambulatory and institutional care; 
nurses in hospitals, medical offices, schools, in- 
dustry and other employment. Although the plan- 
ner must adhere to the same basic concepts and 
definitions, he does not have to proceed method- 
ologically in the same way throughout the study. 
He may alter his methodology for each compo- 
nent, depending upon data availability, planning 
staff expertise, the relative importance of the 
sector and the financial resources allocated to the 
total study. One very important advantage to dis- 
aggregating is that assumptions about the future 
may be adjusted according to the logical develop- 
ments in each sector. The final estimate aggre- 
gates the best possible estimate for each sector. 
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III. Detailed 
Description of 
Alternative 
Requirement 
Methodologies 

Health Manpower/ 
Population Ratio 
Method 



Data Requirements 



The traditional and most widely used method- 
ological approach to estimating health manpower 
requirements is the health manpower/population 
ratio method, often referred to as the personnel- 
to-population method or fixed population ratio. 

Health planners use this method to character- 
ize the current manpower situation, to assess the 
adequacy of the present supply of health man- 
power, to study the geographic distribution of 
health workers, and to deternine the number of 
personnel that will be requires ^ 3 provide the com- 
munity with health services in the future that are 
equivalent to a national, regional, minimal or opti- 
mal level. 

The basic idea underlying the manpower/popu- 
lation ratio method is that population size is the 
major determinant of manpower requirements. 
Thus, data that are essential for the application of 
the method are: (1) area population statistics, and 
(2) the desired ratio of manpower to population. 

A key data element is the ratio that represents 
the appropriate number of personnel per unit of 
population. Planners have relied upon the current 
or historical relationships existing \u their o\m or 
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other communities in the state or nation, or upon 
the judgment of experts. ^ 

Refinements of the approach disaggregate the 
population by area and demographic characteris- 
tics and the number of personnel by detailed man- 
power categories — physicians, dentists, nurses, 
physical therapists, and so on. The method can be 
further elaborated by varying the ratio in different 
time periods in recognition of some expected 
change; for example, an increase in manpower 
productivity. 

In Its simplest form, the manpower/popiuation General Description 
ratio method determines requirements by multi- 
plying population by the selected ratio: 

Manpower requirements = population X designttt sd ratio 

Current requirements are calculated by multi- 
plying present population by the selected ratio; 
future requirements by multiplying projected 
population by the designated ratio. 

A variant of the method reverses the ratio and 
studies population relative to tf^anpower, that is, 
the number of people to be served by each Indi-^ 
vidual health worker. 

The manpower/population ratio method as- underlying Assumptions 
sumes that changes in the size of the population 
will require an equally proportionate change In 
health personnel to assure adequate care. For this 
to be true, all other conditions affecting the 
demand for servicer, — demographic shifts, socio- 
economic conditions, prices of medical services, 
the level of third-party financing and so on — and 
all other factors affecting supply — manpower 
productivity, the ornanlzatlon of the delivery 
system, technological change, relative factor 
prices are either unchanged or must work to- 
gether In such a way that tho relationship of popu- 



1. S*)o Iho dlQcuasion on th« DolphI mothod at U\o ond of 
Chapter I for ono approach to obtaining a connnnnm arnr^ng 
ox porta. 
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lation size and manpower requirements is not 
altered. 

What we are imagining for the future is a health 
care industry so structured that population growth 
produces a proportionate increase in the demand 
for services and, moreover, that changes of an 
equal proportion in the quantity of manpower will 
result in an exactly matching percentage change 
in the provision of services to meet the demand. 

sup by Siap Descripiion Let US consider this hypothetical situation: The 
problem the planner faces requires that he esti- 
mate how many primary care physicians his com- 
munity needs this year and how many it will 
require in 1980 — a priority issue in his area. The 
estimates are part of an overall assessment of the 
present and future supply of health manpower, 
and will be used to establish priorities among 
alternative programs. 

From secondary sources, our planner acquires: 

1. Current area population 100,000 

2. Projected 1980 

population 110,000 

3. Current number of physi- 
cians practicing in the 
conitnunity per 10,000 

population 12 physicians per 

10,000 population 

4. The ratio of physicians 
to population in the 
Unit' ^ States, adjacent 
state*. , and his state for 
sj»lect3d years in the 
pas! de :ade are studied. 
The )ice of the de* 
sirr i-1 JriWo for this com- 

rr, y ISMD'sper 

10,000 population, 
or 15/10,000 = 

0.0015 

47 
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The computation is simple: 



Current status = 100,000 population X 
{12/10,000}= 120 physicians 

fresert requirement = 100,000 population X 
{15/10,000}= 150 physicians 

Future requirement = 110,000 population X 
{15/10,000} = 165 physicians 



The simplicity of the method is its greatest strengths and Weaknesses 

advantage. Relative to other methods, data re- oftheWethod 
quirements are minimal, and the statistics are 
easily obtained; the estimates can be prepared in 
short order at low cost; the methodology requires 
modest staff expertise. It is useful as a descriptive 
device, as an input to more sophisticated method- 
ologies, as a validation of estimates derived by 
other means, and as a datum to be used in pro- 
ducing more thoughtful judgments. 

The weaknesses of the method are serious and 
may be overriding. Inevitable changes in the fu- 
ture involving socioeconomic conditions, tech- 
nological and biomedical advances in health care 
and the configuration of the delivery system are 
ignored, although they affect the amount of ser- 
vices the population demands and the amount of 
services health personnel will provide. To ignore 
these changes and focus on population growth 
may be feasible in the very short run, but it is peril- 
ous for long-term projections. It has been pointed 
out that "manpower/population ratios do not take 
into account the variations In the size of service 
areas for a particular type of manpower as the 
population density changes. Furthermore, it is 



2. U.S. Dopartmont of Health, Education, and Wolfare, Bureau 
Moalth Beso'jrcea and Dovolooment, The Delineation of 
t'crnomic and Health Service Areas and the Location of Health 
KUif (power Education Programs, p. 149. Washington, D.C.: U.S. 
Guy/ernment Printing Office, 1974 
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Reference 



Service Targets Method 



ERIC 



untenablo to assume that a fixed relationship of 
manpower to population is appropriate for any 
length of time other than the immediate. But 
even if the assumption about a fixed ratio of man- 
power to population is relaxed and changes in 
the standard ratio are allowed during the projec- 
tion period, thus obviating some objectionable 
aspects of this methodological approach, the 
particular ratio chosen may be suspect— whether 
it be designated by expert opinion or by the 
standard found in another area. In fact, if the 
designated ratio is based on a standard higher 
than that existing in the planner's community, 
the conclusion that a shortage exists is built into 
the methodology and is inevitable. 

Aside from the unrealistic nature of the under- 
lying assumptions, local health planners may en- 
counter a data problem. Population and manpower 
data may not be published for the relevant labor 
market or health service delivery area. Available 
data may not apply to the manpower categories 
under study, or may use varying occupational 
titles and different job descriptions. In addition, 
data gaps may make it difficult or impossible to 
develop a time series from which to study histori- 
cal relationships in order to select a ratio. 

With this methodological approach, as with the 
others, the strengths and weaknesses must be 
weighed in terms of the options and circum- 
stances that face each planner. Severe criticisms 
can be leveled against the ratio method, but its 
use in many instances reflects the fact that more 
satisfactory approaches may not be feasible. In 
fact, most studies use the manpower/population 
ratio at some point. 

Bognanno, Mario F., Jeffers, James R. and 
Siebort, Calvin D., Health Manpov^er Resourcos: 
Patterns and Trends — A Study of Health Man- 
power in Iowa. Iowa City: (Jr^iversity of Iowa, 1970. 

The seivice targets method focuses on the ser- 
vices produced by tioalth personnel and thr 
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volume of services to be provided to heaith care 
consumers as the central determinants of man- 
power requirements. 

it is through the transfer of heaith caro sen^ices 
that manpower requirements and the population's 
demand for health care are linked. Occasionally 
referred to as the ''normative approach," this 
method has as key parameters the norms or stan- 
dards of the services required by the community 
and the services produced by health personnel. 
Thus, the methodology quantifies the public's 
health demands and health manpower's outputs. 

The service targets approach may be especially Problems Addressed 
suitable when the planner Is preparing an 
estimate of health manpower requirements for his 
community as part of a comprehensive health 
plan. He recognizes that he cannot plan for man- 
power (or for facilities) without a knowledge of 
the services to be provided. Me conceptualizes the 
delivery system and the services his community 
has or will have (as In Fig. 3), and estimates the 
health personnel required to provide various types 
of sen/lce — preventive care, ambulatory care, 
emergency care, inpatient (acute) care, long-term 
care. 

At another time, the planner may have to focus 
his attention on the weakest link In the delivery 
system In his community, perhaps identified by a 
health planning task force as emergency care or 
primary medical care or preventive dental care. 
His estimates will refer, therefore, to the kinds of 
manpower that are used to deliver these services;. 

Data essential for the service targets method Data Requirements 
are: (1) population, (2) quantitative standards or 
norms for health services, (3) work assignments 
and staffing patterns followed In the provision of 
services, and (4) manpower productivity. 

Pcpulation figures are available through the 
census; however, they may need to be tailored to 
the health senrlce area. The health sen^lce norms 
are attained from experts' opinions or from utlllza- 
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Fig. 3. Conceptualized 
Comprehensive Health 
Services Delivery 
System ^ 




COMMUNIiy't 



t COMMUNITY CONSTITUTES ACCESSIBILITY TO PRIMARY HEALTH 
CARE WITHIN TIME CONSTRAINT OF ONE HOUR. 
'PHYSICAL & MENTAL HEALTH 



tion statistics. Similarly, information on work 
assignments and staffing patterns may come from 
professionals or task analysis studies. Manoov.'er 
productivity may be estimated in various ways.* 



General Descripiion The logic behind the service targets method 



reasons (1) the community has so many people; (2) 
each person in the community requires so much 
service; (3) each health worker provides a certain 
proportion of service per hour, day or week; and (4) 
each person works a specified number of hours, 
days or weeks a year. Put the pieces of the puzzle 
together In the proper order and the picture of 
manpower requirements appears, 

in its simplest form, the calculations underlying 
the service targets approach to manpower require- 
ments are: 



3 Adapted from U.S. Department of Health, Education, and 
Welfare, Division of Comprehensive Health Planning, Quide to 
Comprehonslve Health Planning, prepared by Arthur Young & 
Company. Washington, D.C.: U.S. Government Printing Office, 
1974. 

4, See the discussion of manpower productivity In Chapter III 
of Volume I. 
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Manpower = population X services per person 

manpower productivity (average 
output per unit of time) 

In a mathematical format, the formula is: 

= VXPXa 
Q 



or A/Xa ^ 
Q 

where: 

M^f = manpower requirements for an occupa- 
tional category in year t\ 

V = standard for quantity of services re- 
quired per year; 

P = population, current or projected; 

N = V X P = total number of services per 
year fora given population; 

a = standard of manpower staffing, or pro- 
portion of the service provided by this 
health occupation; 

q = standard productivity of a specific type 
of manpower (such as number of visits 
per year). 

The major assumption is that appropriate slan- Underlying Assumptions 
dards or targets for the quantity of services de 
manded and produced can be determined. Implicit 
Is the belief that the experts have sufficient 
knowledge or the planner has suitable statistics 
upon which to set the norms. The value Judgments 
that underlie the choice of standards — more ser- 
vices In preventive care, less In specialized care 
— should be made explicit. 
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Step-by Step Description ^ Case Study One 

Let us begin with a simple case study, limiting 
ourselves to one type of service. The problem to 
be solved is the number of optometrists required 
in Maryland in 1980. 

1. Let UB assume a state population of 
4,700,000. 

2. The service target is 13 visits to optometrists 
per 100 persons (0.13 per capita visits per year), a 
standard slightly higher than the national average 
obtained from the National Health Survey. 

3. Assume that each optometrist in 1980 will 
follow the scheduling recommended by the 
school of optometry and see two patients per 
hour, i.e., 16patients per day. 

4. Assume optometrists work five days per 
week, 50 weeks a year, a total of 250 workdays per 
year. 

5. To solve the service target equation of man- 
powerrequirements, we plug in the statistics: 

Manpower requirements = 

4.700.000X0.13 ^ 611.000 ^ ^52.8 optometrists 
16X250 4.000 

6. We are aware that alternative assumptions 
are reasonable regarding each variable in our 
equation — population, service target, produc- 
tivity, and staffing pattern. To test the sensitivity 
of each variable and estimate requirements based 
on alternative sets of assumptions, we proceed 
with a sensitivity analysis.® For example, let us 
change the productivity measure by adopting the 
scheduling that is closer to the current prevailing 
rate of productivity. Let each optometrist in 1980 
see only nine patients a day, and let all other 
variables remain unchanged. 



5. The case studies were adapted from the report of the Mary- 
land Council for Higher Education, A Projection of Maryland's 
Health Manpower Needs Through the 1980' s. Baltimore, Md.: 
Maryland Council for Higher Education, January 1989. 

6. See the discussion of sensitivity analysis in Chapter I. 
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The projected 1980 optometrist manpower re- 
quirements become: 

4,700,000X0,13 _ 611,000 ^ 271.6 
9 X 250 2,250 



This figure is about 78 percent higher than the 
first estimated figure of 152.8, and the difference 
is due to the change in productivity. Suppose that 
the estimated supply or optometrists in 1980 is 
240. Under the first higher productivity assump- 
tion, one would have to conclude that there would 
be a surplus; under the second assumption of 
lower productivity, one would expect a shortage. 
Thus, the final estimate is said to be very sensitive 
to the assumption on productivity, and the accu- 
racy of this measure is vital to the reliability of 
requirements estimate. 

Case Study Two 

The maldistribution of physicians has been 
identified as a serious problem in the state, and 
the planner would like to know whether the dis- 
tribution of doctors will be better or worse in 1980. 

1. Re: 1980 population: Three independent sets 
of population projections were studied; the one 
selected is a conservative estimate, below the 
projections of the regional planning commission 
and the U.S. Census Burf-au, and was prepared by 
a demographer in the state planning office. 

2. A service target was set for each of the five 
regions in the state for physicians practicing in 
private offices. The standard of office visits was 
based upon data collected in the National Health 
Survey. Since the NHS provides national data, the 
rates of physician visits per capita for each of the 
regions in the state were determined by means of 
a multiple regression analysis, with family 
income, race, age distribution and percent of rural 
population as independent variables. The calcu- 
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lated rates varied among the regions from 3.9 in a 
rural area to 5.5 in a metropolitan suburb. ^ 

3. Productivity was calculated by dividing the 
current demand for physician services for the 
state and for each region (using statistics from the 
National Health Survey as proxy data) by the num- 
ber of physicians in private practice. Services 
were defined to include telephone consultatirns 
and home and clinic visits as well as visits to the 
physician's office. This index of productivity was 
validated by information from other independent 
sources. The assumption is that physician pro- 
ductivity will not change significantly between the 
time of the National Health Survey, 1967, and the 
target year of our projection, 1980. ® 

4. ^taffing pattern: The proportion of primary 
care services provided by the physician was not 
;:r/G?ati gated in the report from which this case 
study is tal<en. in effect, the planner assumed that 
all of the services given in the doctor's office were 
performed by the Mp. (We will relax this assump- 
tion in Case Study Three). 

5. The estimating computation is shown in 
Table 2. 



7. The same study produced estimates of physician require- 
ments In hospital teaching and administrative service. The 
hospital sector estimate was based on a variant of the man- 
power/population ratio method, using hospital beds as the 
population. The estimate of physicians In the teaching and 
adnninistrative setting was determined by trend analysis. 

8. An alternative method for estimating productivity Is: Med- 
ical visits per week X average weeks worked per year = aver- 
age visits per year. The alternative method Is given In Press, 
Paul M., "Estimating appropriate physician supply" (mimeo). 
table 17, p. 60. For a discussion on the definition and 
measurement of output, see Reinhardt, U., "A production 
function for physician services," (in) Review of Economics 
and Statistics, pp 57-58. February 1972. 



Table 2. Estimating Computation 



Region 


1980 
population 
(1) 


Service 
norm 
(«(Sits 
pe'' capita) 
(2) 


Productivity 
standard 
(visits 
per doctor) 
(3) 


Primary care 
physician 

requirements in 
, 1980 
1 il) X (2) - (3) 


1 ... 
II 
III 
IV 


2,508,000 
332,000 

1 ,400,000 
145,000 


5.1 
4.8 
5.5 
3.9 


5,400 
5,400 
4,500 
8,000 


2,369 
295 
1,711 
71 



Case 3tuay Three 

Let us alter the assumption on staffing patterns 
and add an average of one physician assistant to 
each doctor's office staff. Let us further assume 
that 30 percent of the primary care services de- 
livered in the doctor's office could be provided by 
the physician assistant (See Table 3.) 

Table 3 shows, for example, that in region I the 
30-percent increase in the productivity of a physi- 
cian due to the use of a physician assistant (from 
5 400 visits per doctor per year to 7,020 visits per 
doctor per year) would produce a 23-percent 
decrease in primary care physician requirements 
{from 2,369 to 1,822 physicians). However, it must 
be kept in mind that each physician now employs 
a physician assistant. Thus, region I would require 
1,822 physician assistants in addition to 1,822 
physicians. 

Table 3. Requirements for Physicians 

and Physician Assistants 



Region 



1980 
population 
(1) 



Service norm 
(visits pe' 
capita) 
(2) 



Productivity of 
physicijn ser- 
vices (visits 
per doctor/yr.) 
(3) 



Staffmg 
pattern 
without 
PA 



Starring 
pattern 
with one 
PA. 



Primary care 
physician end P A. 

requirements 
{11 X (21 -(3) 
Without TWTtT? 

P.A. 



M.D. P.A. 



ith one 
P.A. 



M.D. P.A 



II 
III 
IV 



2.508.000 
332.000 

1.400.000 
145.000 



5.1 
4.8 
5 5 
3.9 



5.400 
4.500 



7.020 
7.020 
5.850 



8.000 10.400 



2.369 0 1.822 1.822 

295 0 227 227 

1,711 0 1.316 1.316 

71 0 54 54 



Note: Assuming lhal with one P.A. per physician uroducllvlty would .ncrease 30 percent. 

56 



48 



sif«,8ih.«nd Weaknesses oj The Strength of the service targets approach to 
theiMeihod estimating requirements is its focus on the 
central issue of providing services, and therefore 
on the importance of the efficient and effective 
organization of the delivery of care. Attention is 
directed to manpower utilization and its impact on 
productivity. The implications of the health team 
can be studied, allowing the planner to theoreti- 
cally test the effect of alternative manpower 
mixes on manpower requirements. 

The planner is directed by this method to do an 
indepth analysis of each service component of 
^^ealth care and of the staff to provide the service. 
This disaggregation enables the planner to tailor 
his methodology according to the unique charac- 
teristics of the particular service sector. 

In the area of manpower requirements for phar- 
maceutical :es, for example, one must 
estimate the n ^ act of the expanded use of drugs 
in medical practice; the shifting role of pharma- 
cists away from drug compounding and dispen- 
sing and toward advising and maintaining drug 
profiles; the relative importance of different em- 
ployment settings — pharmaceutical houses, 
drugstores, hospitals, HMO's; and the potential 
use of auxiliary personnel. A completely different 
set of considerations must be quantified in deter- 
mining manpower requirements for radiologic 
technologists. First, the radiologist determines 
the diagnostic and curative use of X-ray and other 
radiation techniques. The use of radiologic ser- 
vices and of radiologic technologists depends 
upon the doctors' orders. New technology — B- 
scan, holography, xerography — expands the 
horizon, but the concern about health hazards 
will surely limit the use of radiologic services. 

The search for understanding of the underlying 
factors and relationships that is required in the 
service targets approach is one of its greatest 
strengths. The planner is faced with the Achilles- 
heel of this method when he attempts to quantity 
the variables dealing with service targets man- 
power staffing and productivity. He will almost 
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certainly find important data gaps. Should he 
decide to collect primary data, he must be pre- 
pared for a long-term effort, considerable expense 
and the need for expert technical assistance. 

The planner should be wary of the temptation to 
elaborate the study to such an extent that the 
detailed findings are only of academic interest 
and of no practical value in the light of his policy 
options. 

By far the greatest danger of this method is the 
use of improper criteria for setting the service 
standards — in terms of the demand for services 
and the productivity of labor. If the standards used 
are not valid, the estimates may be grossly un- 
realistic. In this, as in every other methodological 
approach, the final outcome is only as good as the 
judgment and statistical data that are used. 

Maryland Council for Higher Education, A Pro- Reference 
jectlon of Maryland's Health Manpower Needs 
Through the 1980's. Baltimore, Md.: Maryland 
Ctouncil for Higher Education, January 1969. 

One sophisticated methodological approach to Health Needs Approach 
health manpower requirements employs the bio- 
logic needs of the community as the fundamental 
determinant of manpower requirements. The start- 
ing point is to identify and quantify the commu- 
nity's health care needs, using a normative judg- 
ment of good health care. Reflecting its basic 
orientation, the health needs approach has been 
labeled the "biologic care'' and ^^professional 
standards" method. 

When aslced, "How much and what types of Problem Addressed 
health manpower do you need to provide optimal 
health care for your community?" the planner 
turns to the health needs approach. His concern is 
with what **ought to be" and what "might be," not 
with "what is" or "what is likely to be." As a plan- 
ner, he is thinking in terms of the ultimate goal 
and highest target of health care — planning to 
assure that level of preventive, diagnostic or 
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therapeutic care which wiii obtain the optimal 
health status for the community. 

Alternatively, the planner may be faced with the 
question of the requirements for minimal health 
care, that is, the amount of manpower necessary 
to maintain the health of the community at the 
lowest level that is considered acceptable. In this 
case, too, the health needs approach is used. 

The health needs approach may be viewed as a 
particular application of the service targets 
method, in which the standard for consumer de- 
mand for services is set by professional judgment 
of the care needed. These standards can be set at 
any level: optimal, minimal or acceptable care. 

Data Raquirements The data requirements are extensive: the extent 
of health needs must be identified; agreement on 
the proper modes of care and type of treatment for 
each health need must be reached; the appro- 
priate treatment must be defined in terms of the 
personnel to deliver the service and the time 
needed for the treatment; and the amount of ser- 
vice that the individual health worker can be ex- 
pected to provide must be set. 

In other words, the first step determines the 
health status of the community; that is, the 
number and characteristics of people with specif- 
ic incidences or prevalences of illness or disease 

— or other requirements for health care services 

— are quantified. In the second, the appropriate 
treatment of each disease and illness is specified 
in quantitative terms. The third specifies the 
amount of time it takes for the typical practitioner 
to provide each service and the fourth calculates 
the number of hours in a year that the practitioner 
works. 

While National Health Survey data on morbidity 
and census population figures ate at hand, the 
bulk of the essential data at this time is based on 
the judgment of professionals. 

General Description The basic logic of the health needs approach is 
akin to the reasoning behind the service targets 
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method; the number of personnel needed is deter- 
mined by dividing the total amount of services 
needed by the average service provided by a 
health worker. The unit of measurement is usually 
time, so that total amount of service time needed 
and the amount of service time provided by the 
practitioner is calculated. 

When the planner goes the route of the health underlying 
needs approach, he is making two major assump- 
tions: (1) data on health needs, appropriate treat- 
ment and manpower productivity are available or 
can be obtained; (2) the community's needs are 
the relevant criteria for determining manpower re- 
quirements. The validity of the assumptions 
depends upon, on the one hand, the resources 
available to the planner, and on the other, the pur- 
poses for which he is preparing his estimate. 

In other words, manpower requirements, now or 
in the future, are calculated "by multiplying the 
population and the number of conditions per per- 
son, the number of service units each person 
needs and the time required for each service unit; 
then, dividing all this by the average workload (or 
desirable workload) of the practitioner." 

The mechanics may be easier to see using a 
formula. 

IV 

where: 

Mrt = manpower requirement in year f; 
P = the population that needs a given type 

of care for a specific health problem in 

year t (current or projected); 
C = the average number of '^conditions" per 

person per year; 
\/ = the average number of a given kind of 

service per person per condition per 

year, based on need; 
T = averagetime required per service; 
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IV = average workload of the individual prac- 
titioner — total annount of service time 
provided by the average practitioner per 
year for a given kind of service. 

step.by.step Description 9 jhe objective of the study is to estimate the 

number of physicians needed to provide "good** 
primary care. 

1. First, we must delineate the scope of the 
study. Primary care physicians shall be defined 
for purposes of this analysis as internists and 
pediatricians, providing "all personal health 
needs except tliose relating to dental, mental and 
obstetrical problems and routine physicals for 
adults." ^0 

2. Data cn the incidence of disease and the 
prevalence of conditions requiring medical care 
must be obtained. We refer to such sources as 
U.S. Department of Health, Education, and Wel- 
fare, Public Health Service, NCHS Series 10, No. 
37, "Current Estimates for the Health Interview 
Survey, U.S.," July 1965-June 1966, pp. 20, 33; and 
NCHS, Vital and Health Statistics, "Chronic 
Conditions and Limitations of Activity and Mobil- 
ity, U.S.," July 1965'June 1967, PHS-1000-161, -^p. 
19,59. 

3. The appropriate treatment for a variety of 
diseases and health conditions afflictin^' children 



9. The case study used In this section was adapted from 
Schonfe'd, Hyman K., Heston, Jean F. and Falk, Isidore S., 
"Numbers of physicians required for primary medical care." 
The New England Journal of Medicine. Pp. 571-576. March 16, 
1972. A four-volurre monograph by the same authors entitled, 
"Standards for Good Medical Care" has been publif ed by the 
Social Security Administration (DHEW Pub. No. [CSA] 75- 
11926) and will be available from the National Technical Infor- 
mation Service, Springfield, Virginia. These volumes describe 
the methodology in detail, contain information on appropriate 
numbers of attendances, and discuss applications of the :\a\a. 

10. Schonfeld, Hyman K., Heston, Jean F. and Falk, Isidore 
S., "Number of physicians required for primary medical care." 
The New England Journal of Medicine, March 16, 1972. 
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and adults must be established. An opinion survey 
of physicians is undertaken forthis purpose. 

4. Information about the amount of service 
time required to treat the health problems and the 
amouht of hours that pediatricians and internists 
spend delivering patient care to each particular 
group is obtained. The treatment of acute and 
chronic conditions and well-baby care are re- 
viewed separately and then combined for a mea- 
sure of the total service required in each age 
group. 

The study of Schonfeld, Heston and Falk pub- 
lished in the New England Journal of Medicine 
grouped acute conditions into the following cate- 
gories in order to match data on incidence of ill- 
ness and prevalence of conditions reported by the 
National Center for Health Statistics: infective 
and parasitic; respiratory; digestive; injuries; and 
others. Chronic conditions were classified as: 
neoplasms; allergic and respiratory; circulatory; 
digestive; genitourinary; muscles, bones, joints; 
paralysis, impairments, fractures, injuries; and 
others.^' 

5. Data analysis is next. For purposes of illus- 
tration, let us consider the special case of chil- 
dren under 17 years of age with acute conditions, 
and let us use the following set of hypothetical 
data to estimate the number of pediatricians 
needed to provide for their care. 

a. Suppose a community exists with 10,000 
children under 17 in year f. 

b. Imagine that, on the average, each child 
visits a pediatrician for two acute conditions 
per year. 

c. Suppose professional judgment is that the 
average amount of service required for diag- 
nosis and treatment of each acute condition is 
two visits CVj. 



11. Ibid. 
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d. Furthermore, based on p.vK. svjonal opinion, 
the average amount of tin^e (in minuies) for 
each unit of service is set as 20 minutes (T). 

e. Let us suppose further that on the average a 
pediatrician in the community devotes 48 hours 
per week to primary care of acute conditions 
and practices 48 weeks per year. The average 
workload, therefore, of a pediatrician is 2,304 
(48 X 48) hours per year, or 138,240 (2,304 x 60) 
minutes per year (W). 

f. We then calculate the answer to our ques- 
tion, "How many pediatricians are required in 
our community to treat the acute conditions of 
persons under 17 years of age?" 

where: 

P = 10,000 (persons under 17 years of age 
seeking primary care fortheiracute con- 
dition); 

C = two (acute conditions per person per 
year, on the average); 

V = two (visits required, on the average, to 
treat each acute condition); 

7 = 20 (minutes per visit, on the average); 

W = 138,240 (minutes per year that a pediatri- 
cian devotes to care of acute condi- 
tions). 

By substituting all these numbers in the 
formula for /lf„, the number of pediatricians re- 
quired in year t to treat 10,000 persons under 17 
years of age, each having two acute conditions 
per year, is 

10.000X2X2X20 w * 
= 5.8 pediatricians 

138,240 

6. The number of physicians needed to provide 
"good" primary care — the objective the overall 
study — is obtained by summing the estimates of 
internists and pediatricians required to provide 
well-baby care and to treat the acute and chronic 
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conditions of all age groups in the population 
during the target year. 

The logical coherences of the health needs strengths and Weaknesses 
rnethod — that manpower needs are determined oftheMethod 
by health care required — are very r.atisfying for 
health resources planners. One can ea^iily con- 
ceptualize the analytical framework*, types of 
h^^alth conditions, such as acute, chronic, preven- 
tive; required types of care, such as ambulatory, 
hospital based, long term; health occupations 
providing the care, such as physicians, nurses, 
therapists. When the community's needs are the 
proper criteria, and data on health status and 
appropriate treatment are obtainable, this ap- 
proach is excellent. 

The planner should be aware that the technical 
difficulties in defining and quantifying health 
needs, "acceptable" modes of care, and man- 
power's output are formidable. Professionals do 
not agree; the health status of a population 
changes over time; medical practice advances; 
assignments of responsibility and functions of 
health occupations shift; and last, but not least, 
published statistics are out of date, inapplicable 
or incomplete. 

Most serious of ail, criticism is directed at the 
method's failure to take into account the patient's 
willingness to seek care and the community's 
ability to pay for health services. The assumption 
is that there are no financial, psychological or 
social constraints to seeking care. The concept of 
•*dernand as need" has the inherent danger of 
overestimating manpower requirements, as we 
pointed out in Chapter II of Volume I. 



The economic demand approach brings into 
consideration the financial resources available to 
pay for the services of health personnel. For em- 
ployed health workers, these financial resources 
pay wages and salaries; for the self-employed, 
they pay fees and charges. Payment may come 
from patients' pocketbooks, Blue Cross-Blue 



Economic (Effective) 
Demand Approach: 
Budgeted Vacancies 
Method 
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Data Requirements 



ERIC 



Shield, commercial insurance companies, or 
government agencies. Purchasers of medical care 
and of the services of health manpower are sensi- 
tive to the level of medical prices and labor r osXs 
and react by varying the quantities Ihey bU/ The 
element of "effective" demand is introduced »n 
several methods described here: (1) the survey of 
budgeted vacancies, (2) economic analyses de 
riving manpower requirements from utilization or 
expenditure data, and (3) an input-output mod'?l 
based on occupational and industry matrixes. 

One of the most popular methods ^or determin- 
ing current and future requirements is the bud- 
geted vacancies or job vacancy method. In 
another guise, it is known as an area skill survey 
or employer survey. It gathers infomiation from 
the best-informed respondents— empjoyers— in 
recognition of the fact they know better than any- 
one else how many workers they will hire now and 
in the future and the considerations that go into 
these decisions. This method answers the basic 
questions: How many job openings are there 
today, and for what occupations? How many are 
filled? How many are part time; how many full 
time? What are your plans for expansion and new 
services? How many jobs will be available in the 
future? In addition, this method can collect a vast 
array of additional pertinent data, e.g., statistics 
on facility size and occupancy and on institutional 
training programs and educational activities. 



Essential datarequirementsare: 

1. Current employment and budgeted vacancies 
for each of the selected occupations; 

2. Projected employment or anticipated addition- 
al personnel to be employed in the target year; 

3. Hours worked, full time or part time. 

In addition, information may be gathered re- 
lated to job descriptions, new occ>jpational cate- 
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gories, wages, characteristics of the staff turn- 
over, length of \Ui\q jobs are vacant, and so on, 
This type of information is important for an under- 
standing of the functioning of the labor market, 

With regard to the characteristics of the facility, 
information on number of beds, staffed and net 
staffed, number of inpatient days, and plans for 
expansion may be collected. 



In brief, data are obtained from an employer sur- General Description 
vey concerning the number of current employees, 
budgeted open positions, and anticipated person- 
nel needed in the target year. Present manpower 
requirements are the sum of filled and unfilled 
budgeted positions; future manpower require- 
ments are the sum of the additional personnel 
needed in the target year and present require- 
ments. 
If 

M^p = Present manpower requirements and 
= Future manpower requirements 

then, 

Mrp = E^y + Vfty and 
Mrt = Efty + V^y + Art, 

where: 

Present or base-yearemployment; 

Present or base-year vacancies; 

Additional personnel needed in 
target year; 

Workers needed due to vacancies 
and expansion. 

Assumptions are made regarding the present underlying Assumptions 
and future. It is assumed that budgeted vacancies 
represent "live" job openings for which funds are 



V = 
An = 



rt = 



12. Such information — age, sex, race, educational attain- 
ment — is more easily and reliably obtained from the individual 
or professional association than from the institution. 
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available and for which qualified applicants would 
be hired. Excluded are the ''fictitious" budgeted 
vacancies for which no recruitment will take place 
because the budget is out of line with the institu- 
tion's current financial position. It is further as- 
sumed that the estimate of additional personnel 
needed in the future is made in the light of realis- 
tic expansion plans. To guide its respondents, one 
study listed the following assumptions as a basis 
for the estimate of additional personnel needed in 
the next two and five years: 

1. That qualified workers will be available to 
meet any anticipated employment needs; 

2. That the present long-term trend of 
economic growth of the United States will 
continue with no major setbacks for the 
next few years; 

3. That scientific and technological ad- 
vances v;ill continue, affecting work meth- 
ods, manpower requirements, and consump- 
tion patterns, for both goods and services; 

4. That the present-day normal workweek of 
the establishment will continue through the 
forecast period; 

5. That the current plans for plant and facili- 
ties expansion and modernization will 
mate- alize according to schedule. 

siepby siep Description: 1. The critical first Step is to define the scope 
Case study 1^ of the Survey: what population or geographic area 
is to be studied and what occupational categories 



13. South Carolina Hospital Association and South Carolina 
Employment Security Commission, Manpower Requirements 
tor Health Facilities in South Carolina, 1966. Quoted in Ber- 
kowitz, Monroe et al.. Medical Care Prices and Health Man- 
power in New Jersey: An Exploratory Study. Prepared for the 
Now Jersey Comprehensive Health Planning Ageiicy. New 
Brunswick, N.J.: Rutgers University, 1970. 

14. The case study is adapted from the State of Wisconsin, 
Department of Health and Social Services, Hospital Manpower 
Survey. Wisconsin: Division of Health, 1969. 
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and health facilities will be inC'Uded. The decision 
on the survey scope is based on the objectives of 
the study, taking into account political, social and 
other nontechnical considerations. In our case 
study, an Inventory of short-term general hospitals 
was conducted. Another study surveyed all private 
and public hospitals, all nursing homes, the State 
Board of Health and those medical laboratories 
covered by the State Unemployment Compensa- 
tion Board. In contrast, another study collected 
data from hospitals, convalescent homes, physi- 
cians' offices, dentists' offices, dental laborato- 
ries, health clinics and public health agencies 
Among the studies that have limited themselves 
to hospitals alone, the scope has been defined in 
various combinations to include long-term and 
short-term, general and special, governmental and 
nongovernmental, profit and nonprofit hospitals. 

The selection of occupations may be compre- 
hensive or selective. In any case, a job description 
for each job title used is typically included in the 
questionnaire. Infonnation on occupational titles 
and examples of job descriptions are given in a 
companion volume in tliis series, entitled Data 
and Information (Veec/s for Health f\/lanpower Plan- 
ning. 

2. The sampling frame must be prepared by list- 
ing the name and mailing address of all employers 
in the area defined for study. Typically, lists from 
several sources are combined lo create the sam- 
pling frame. Ingenuity is needed to gather to- 
gether a complete coverage of all facilities and 
employing institutions from various sources — 
tor example, licensing agencies, professional 
associations and the yellow pages. 

3. The sampling design must be prepared. 
Taking into account the desired precision, cost 
and time requirements, decide on the sample size 
and sampling plan. A stratified random sampling 
technique is often used. 



15. Connecticut Board of Education, Division of Vocational 
Education, untitled memo, September 1, 1967. 
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A bias in favor of conducting a cennus of em- 
ployers is common among health planners who 
suspect that valid results can be obtained only 
from a complete enumeration and fear that sam- 
pling produces unreliable results in a totally un- 
predictable fashion. In fact, a true census count is 
a fantasy; a census rarely, if ever, achieves 100 
percent complete coverage. Weil-designed 
samples that can provide accurate data, within 
specifier* limits as to the deviation from true 
values, at lower cost and in less time, must be 
constructed. 

4. The survey collection instrument must be 
constructed with careful attention, given to def- 
initions and instructions to the respondents. 
The goal is a questionnaire format that 
conveys the same idea to all respondents 
and facilitates their recording an answer. It 
should gather all necessary information for the 
subsequent analysis. At this point, thought 
should be given to the format of the work tables, 
which will transform the information from the 
respondents to statistical data to be analyzed by 
the planner. A study of the effectiveness of col- 
lecting occupational employment data from 
hospitals by mail, using a structured and non- 
structured questionnaire, reached the following 
conclusions on data collection methods:^® 

a. The nonstructured questionnaire is impracti- 
cal and costly for the collection of occupational 
employment data from an industry group which 
is dominated by very large establishments with 
almost limitless occupational possibilities. 

b. The response to the structured question- 
naire was better than the response to the non- 
structured schedule. 



16, State of Massachusetts, Division of Employment Se- 
curity, A Cornparativo S/tydy of the CoHoction of Occupational 
Employment Data in Hospitals in Massachusetts by Means of 
Structured and Nonstructured Questionnaires, June-Soptem' 
bor 1971. Boston, Mass.: Occupational Research Department, 
Division of Employment Security, 1972, 
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c. In terms of response quality both question- 
naires appear capable of yielding connprehen- 
sive staffing infornnation. 

d. The cost of developing the structured sched- 
ule is substantially greater than for the non- 
structured docunnent. 

e. The cost of '^Jitin£ and coding the nonstruc- 
tured schedule is many times that of the struc- 
tureaqutstionnp're. 

f. The aggregate costs of developing the struc- 
tured schedules, ediling and coding them, are 
considerably less than the aggregate costs of 
developing the nonstrucuied schedules and 
editing, classifying and coding the occupations 
listed. 



Fig. 4. An Example 
Of One Questionnaire 
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Noto that coiumn c in the preceding ques- 
tionnaire, which deals with p ^ time em- 
ployees, asks not only for the uunw^ >i persons 



17. State of Wiaconsin, Dopnrtmort of Hoalth and Social 
Services, Hospital Manpower Survey, WIsconQln: Division of 
Health, 1969. 



70 



but also the number of hours worked per week. 
Conversion of part-tirne to full-time equivalents Is 
tricky. Full-time equivalent employees can be cal- 
culated on a reliable basis only if the actual 
number of hours is known. Columns d and e refer 
to personnel needed to provide optimum care. 
Such terminology may present no difficulty to the 
respondent who clearly has in mind what he 
considers ''optimum*'; the problem arises for the 
researcher who is interpreting the collective views 
of employers. A distinction between additional 
personnel needed for whom budgeted vacancies 
exist and those for whom no financial support Is 
available helps the planner to differentiate re- 
quirements based on "effective demand" from 
those based on "need." 

5. The data must be collected by mall or per- 
sonal Interviews. Follow-up of nonrespondents Is 
usually necessary to identify or limit the bias In- 
herent in underreporting. In our case study, 19 
hospitals, 12 percent of the sample, did not re- 
spond. An analysis of the locatlon.and size of the 
nonrespondents was made In order to understand 
the direction of bias due to nonreporting and to 
determine what. If any, corrections should be 
made to adjust for It. 

6. The data must be processed. Each returned 
questionnaire Is edited for Inadequate or Incon- 
sistent responses. Respondents are contacted. If 
necessary, for the correct Information. Cards 
should be punched, 100 percent verified, and cor 
verted to magnetic tape. The first computer run 
should Identify reported figures exceeding expec- 
ted limits so that questionnaires can be examined 
to locate the error, and. If necessary, those re- 
spondents can be queried foraccurate Information. 

7. The work tables must be prepared, fol- 
lowed by analysis and estimation. The Chi- 
square tost may bo used In deciding the grouping 
of omployors (e.g., oy size of hospital) by judging 
whether tho statistics confirm or disprove the 
hypothesis that the Institutions are In fact alike or 
dlfforont. Docldo on tho appropriate muasuro of 
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central tendency and compute the standard error 
of estimate to understand the degree of accuracy 
of the measure. 

When a sample survey is conducted, the data in 
all sample strata are weighted by the reciprocals 
of the probability of sample selection (e.g., for 25- 
percent probability of sample selection, multiply 
by four, and then adjust for nonresponse). The 
weighting inflates the sample to the size o( the 
population. 

The strong point of the omployer survey ap- strengths and Weaknesses 
proach is that the source of information is the o'theMeihod 
best-informed respondent, especially for the short 
term. In addition, relative to other methods, data 
collection is simple and inexpensive. 

However, there are inherent weaknesses, both 
operational and conceptual. It is often difficult to 
identify every employer in the population to be 
surveyed. The sampling frame, therefore, may not 
cover the universe. 

The number of respondents is critical but un- 
predictable, since respondents may elect not to 
respond for a wide variety of reasons. Conse- 
quently, there may be unmeasurable sampling 
errors. Adjustments for nonrespondents may re- 
quire Information on the characteristics of non- 
respondents that is not available or is costly to 
obtain. 

Response error is difficult to avoid: the particu- 
lar respondent who is filling out the quostionnairo 
— someone like an administrative assistant in the 
personnel department — may not know some of 
the answers; the data requested may be too diffi- 
cult to obtain Irom the records; the respondent 
may not bo motivated to respond but may vl^w tlio 
survey as an unproductive, irrelevant activity; and 
the data collection instrument may bo so long and 
so complex that the willinfl respondent Inadver- 
tently errs, 

Moreover, problems arioo in thn wording of 
questions, The use of "budgotod" opnnlngs ir; 
questionable, since budgets froquontly deviatr3 
from the real financial situation. Do()artfriont 
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heads budget for positions at salary levels that are 
unrealistic or use the budgeted personnel funds 
for other uses. In addition, th'^ use of ••optimum 
care" as a standard introduces unstated and 
varying assumptions made by respondents about 
the criteria of desirable care and the situation in 
the future, and ignores the important element of 
the level of funds available to pay for that 
"optimum." Respondents are asked to report the 
additional personnel they will need at some future 
time, such as next year or five years from the pres- 
ent. What is not evident in their response is the 
line of reasoning that each employer follows with 
regard to future conditions — his budget", his 
institution's growth, the organization and state of 
the art of medical care, the general economy and 
many other influences. 



References State of Wisconsin, Department of Health and 
Social Services, Hospital Manpower Survey. Wis- 
consin: Division o( Health, 1969. 

U.S, Department of Health, Education, and Wel- 
fare, National Institutes o( Health, Health Man- 
power in Hospitals. Prepared by Losee, Garrie J. 
and Altenderfer, f^arion E. Washington, D.C.: U.S. 
Government Printing Office, 1971. 

The Ohio Valley Health Services Foundation, 
Health Services Manpower Survey. Ohio: Ernst 
and Ernst, 1970. 

Office of Comprehonsivo Health Planning, 
Allied Health Manpower in Texas. 1970. 



Economic (Effective) 
Demand Approach: 

Constant Utilization 
Rate with Changing 
Population Method 



Another methodology can ba employed to link 
effective demand to manpower requirements. It 
derives manpower projections from a study of the 
changes In health services used (or purchased) 
that occur as a result of demographic shifts. This 
dynamic approach reasons that the composition 
as well as the size of the population Is the major 
dotorrninant of the typos and quantity of services 
used. In turn, it Is tho population's demand for 
particular 53ervicos that creates the demand for 
special typocof manpower. 
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Illustrative of the kinds of issues that may be Problem Addressed 
addressed by the service utilization approach is 
the planner's responsibility to review and com- 
ment on "certificate of need" applications. The 
planner must consider how much services of what 
type will be demanded in the future and how much 
and what type of manpower will be needed and 
will be available to staff these services. Only with 
this information can he assess the request for 
new or additional facilities. His concern for the 
financial viability of the community's health insti- 
tutions focuses his attention on the effective 
demand for services. 

In applying this method, the planner derives the General Deacription 
estimate of manpower requirements from the esti- 
mate of the demand for services, The demand for 
services is in turn based upon the pattern of ser- 
vice utilization of each group in the population 
and the number and characteristics of persons in 
that group. The future demand for medical care is 
converted into projected manpower demand by 
applying the proportionate change in services 
used to the present manpower requirements. The 
method disaggregates the population and the ser- 
vices used and permits estimation of manpower 
requirements for aggregates of health personnel 
or particular, discrete occupations. 

The underlying logic may be described in the 
following formula: 




whare: 






the sum; 


1 


type of care, such as physician visits 




laboratory tests; 


p 


population group, such as males under 




17or females over 60; 


b 


base ye?»r; 


t = 


target year; 



= manpower required to produce a par 
ticular type of care (e.g., ambulator/ 
care) in the target year; 

M.^ = manpower required to produce the par- 
ticular type of care in the base year; 

V - the utilization rate of the particul&i vp ? 
of care, / (for example, physician v*' :'.s) 
by the population group, p (male'^> u Uer 
17); 

Npf - number of persons in the popi '?Tion 
group, p (males under 17), in the '-.rget 
year; 

Np^ - number of persons in the pop J'ltion 
group, p, in the base year. 

The product of M^^ A/^, divided by the prr duct of 

represents the proportionate change in the u^i 'za- 
tion of services due to the change in ropLie; Oii 
from the base year lo the target year. 

Data Requirements population, manpower and service utiliz?tior; 
data are required. 

First, base-year and projectod popi:f:tic;f for 
tht3 area, by demographic characteristics CM.>r, \s 
sex and age, must be obtained. Fic 5 il!u 'late: e 
simple population matrix table. 

Second, statistics on base-yr rr 'it'.(;ower re- 
quirements by type of care are ntu 'jd: doctor's 
office; hospitals; other institutici. v use; Iab6ra- 
tory, phc-r.nacy andothertypes of s; -viceo. 

Third, information on the utilization of services 
is necessary. 

An r-xample ri a care nntrlx indicates the 
extent of disaggregation th r c.-r be built into this 
method. (See Fig. 6.) 



IB. Data on h^»alth caro .xpenditures, (lis...jgregated by typo 
of earn and population group, can be usee /ead of utilization 
data 
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Age 


Base Year Target Year 


Male [ Female Male j Female 


Under 17 

17-?4 

25-44 

45-64 

65 and over .... 


i 
1 



Fig. 5. A Simple 
Population Matrix 
Table 



Fundamental to this method is the assumption Underlying Assumptions 
that health manpower requirements are derived 
from the demand for health services. The demand 
for health services is, in turn, determined by the 
demographic characteristics of the area's popula- 
tion and the pattern of service utilization of each 
group. 

While we recognize that children and the aged 
make different demands on the health care 
system, we assume that like groups will continue 
to use services in the same way so that the utiliza- 
tion pattern of the base year is equally applicable 
in the target year. Moreover, it Is assumed that the 
elasticity of demand with regard to population Is 
such that an equally proportionate change in ser- 
vice demand occurs from a change in the popula- 
tion size and composition. The same relationship 
exists between manpower requirement and ser- 
vice demand: a percentage change in serva;es de- 
manded results in an equal percentage change in 
the manpower required. 

Other variables affecting the utilization rate — 
such as the price of medical services, personal 
income and the financing arrangements — can be 
ignored or are reasonably assumed to remain un- 
changed during the projection period, 

The assumption of ceteris paribus — all other 
things being equal or constant — blankets many 
important variables influencing manpower re- 
quirements: labor productivity, technological 
change, and relative factorprices. 
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Fig. 6. Example of a 
Care Matrix 
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Projections may be made for numerous occupa- step-by step Description: 
tional categories, e.g., physicians, dentists, vision Case study 
care and hospital manpower. We will illustrate the 
use of one health service's utilization method for 
estimating the statewide demand in 1980 for 
physicians providing ambulatory care. 

1. Data must be gathered from many sources. 
Ideally, current information would be available; in 
practice, the latest available statistic foreach vari- 
able is used. The planner is properly concerned 
that the base year be as recent and as uniform 
among the variables as possible. The data that are 
necessary are: 

a. Base-year resident population by age and 
sex, by state and by county (U.S. Bureau of 
the Census, General Population Characteris- 
tics, Series PC(1)B, tables 16 and 35, would 
have the 1970 data); 



19. The case study has been adapted from Berkowitz, Monroe 
fit al., Medical Care Prices and Health Manpower in New 
Jersey: An Exploratory Study. Prepared for the New Jersey 
Comprehensive Health Planning Agency. New Brunswick, N.J.: 
Rutgers University, 1970. 

20. Various publications from the U.S. Department of Health, 
Education, and Welfare, Pu^)Uz Health Service, NCHS Series W 
and NCHS Series 13 contain data on the utilization of health 
services The most current are: "Physician Visits, Volume snd 
Interval Since Last Visit, U.S.. 1969." HSM 72-1066, NCHS 
Series 10, No. 73, July 1972. On the utilization of short-term 
hospitals, the major sources are: "Utilization of Short-Stay 
Hospitals: Summary of Nonmedical Statistics, U.S., 1967." 
HSM 72-1058. NCHS Series, 13. No. 9, May 1972; "Utilization 
of Short-Stay Hospitals, U.S., 1968." NCHS Series 13, vol. 21. 
no. 6, September 19, 1972; and "Utilization of Short-Stay Hos- 
pitals: Summary of Nonmedical Statistics, U.S., 1070." NCHS 
Svries 13, vol. 21, no. 9, Df)cr;mber 6, 1972. Other sources 
such as Current Estimate from the Health Interview Survey, 
United States, 1970, HSM 72-1054, NCHS Series 10, No. 72, 
May 1972, provide selected general information on utilization 
of health services. Data from the Health Interview Survey are 
also available on micro-data tapes from the National Center 
for Health Statistics. Kor detailed information about coverage, 
general description, cost, delivery time and diita years avail- 
able, see Standardized Micro-Data Tape Transcripts, U.S. 
Department of Health, Education, and Welfare, Public Health 
Service, NCHS, DHEW Pud. No, (HRA) 74-1213, rav. June 
1974. pp. 16-18. 



b Projected population by age and sex, by 
state and by county (each state may make its 
own projection; however, one may obtain the 
data from the Bureau of the Census, Current 
Population Reports, Series 375); 
c Base-year estimated health manpower re- 
quirements by type of care and type of oc- 
cupation for the area under study. In some 
studies present manpower requirements are 
estimated by use of one of the alternative 
methodologies, such as budgeted vacancies; 
in others, the latest supply figures are used 
as a proxy; 2^ 

d. The utilization rate of health service by 
demographic characteristios of population 
and by type of care for the area under study. 
If such statistics are not available for the 
state (or local area), the national data from 
the National Health Survey can be used as a 
proxy measure. 

2. Computation is relatively simple. We have 
already designed the formula that described the 
relationships among the variables. We have col- 
lected the data and manipulated them into the 
form we need. The computation step plugs the 
statistics into the formula; 



We have said that future requirements are present 
requirements, adjusted for changes in service uti- 
lization as a result of population changes. 

In the case of the state's requirernenti. for 
p^./sicians to provide ambulatory care, the com- 
putations are: 

a. Requirement for physicians in 1970 (M,^,) 
= 8,256. 

b. Base year and projected number of resi- 
dents by age and sex for the area under 



21, SLjp(>ly oslifn,'it(js aro appropriaU-ly usf}fj as proxy moa- 
surn for roquirornonts lor tirno poriods when tho two aro in 
oquilit)rium. Tho ur.o ol proxy rnoHSuroii was discussod pro- 
vioijJily in Ihi'i rJiaptf^r. 
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study (N pi, and N p,). In Table 4 we show the 
distribution for the state of New Jersey. 

c. Percentage change in the demand for ser- 
vices due to the effect of population is cal- 
culated in Table 5. 

d. 1970 total demand for physician service in 
New Jersey equaled 30,830,000 visits f ^V,p x 
Npb)' Projected 1980 total demand for physi- 
cian services in New Jersey is 34,857,000, 
taking into account population changes only 

e. The proportional change in total demand 
for physician service for r»'l types of care in 
New Jersey between 19V 0 and 1980 due 
solely to population change equals 13.06 per- 
cent (34,857,000 -r 30,830,000 = 1.1306). 

f. Therefore, the total number of physicians 
for all types of care required for New Jersey 
in 1980 is 9,334 (8,25Sx 1.1306 = 9,334). 



The strong suits of this method are its reliance strengths and Weak- 
on measures of effective demand — the utiliza- nesses of the Method 
tion rate — and its detailed study of the behavior 
of groups of people seeking health care. The 
degree of disaggregation inherent in this method 
permits the planner to base his manpower 
estimate on the health care demands of each seg- 
ment of the population, reflecting the cultural and 
physical characteristics of each group of people. 
This estimate represenlb the change likely to 
occur as a result of one important dynamic factor, 
namely, the change in population over time. 

However, the assumption that other important 
economic factors, such as income, price, and 
third-party financing, remain unchanged is very 
limiting and unlikely to represent reality. The as- 
sumption that population and the demand for ser- 
vices are so related that a change in population 
brings a proportionate response in the demand for 
services is very restrictive and needs to be vali- 
dated. Furthermore, the assumption that present 
utilization patterns are the proper standard for the 
future is questionable, since we realize that there 
are many unmet health needs in our country. 
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Table 4. Adjusted Population Distribution 
for New Jersey by Age and Sex 

(in thousands) 



Sex and age 


Npb 










Male 






Under17 


1,151 


1,141 




424 


534 




842 


1,077 




777 


810 




288 


340 


Female 






Under 17 


1,100 


1,101 




446 






906 


1,141 




842 


890 




410 


486 




7,194 


8,087 



The method has operational as well as con- 
ceptual weaknesses. These relate to the vast 
amount of data and the expertise needed to do the 
analysis. The analytical potential of the method is 
enormous; Ihe cotnputer makes it possible to 
study innumr*r£.Me combinations of population 
groups r»nci »yp^>s ol care. The planner must exer- 
cise control io disaggregate in a meaningful 
fashion and only to a logical degree. Without 
control, the compilation of statistics can be over- 
whelming. 

References State of New Jersey, Department of Health, 
Health Manpower in New Jersey. Report of the 
Health Manpower Data Project. Trenton. N.J.: 
Department of Health, 1972. 
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Table 5. Population and Physician Visits 
forStateof New Jersey, 1970and 1980^ 



Sex and age 


Constant 
utilization 
rates Vjp 
(Average no. 
of physician 
visits per 
person per 
year,U.S., 
1969 * 

(1) 


Base-year 
(1970) 
population*' , 

(2) 


Base-year 
(1970)total 
demand for 
physician 
visits V|p Vpi, 
(1)x(2) = (3) 

(3) 


Projected- 
year(1980) 
population 

r' 

(4) • 


Proiecled- 
year(1980} 
total demand 
for physician 
visits 
V/pWp, 
(1)x(4) = (5) 

(5) 














Male 












Under17 


3.7 


1,151 


4,259 


1,141 


4,222 


17-24 


3,0 


424 


1,272 


534 


1,602 


25-44 


3.2 


842 


2,694 


1,077 


3,446 


45-64 


4,1 


777 


3,186 


610 


3,321 


G5 and over .... 


5,5 


168 


1,584 


340 


1,870 


renaie 












Under 17 


3.4 


1,108 


3,767 


1,101 


3,743 


17-24 : 


4.8 


446 


2,141 


. 567 


2,722 


25-44 


5,3 


906 


4,802 


1,141 


6,047 


45-64 


5,2 


842 


4,378 


890 


4,628 


65 and over 


6^ ' 


410 


. 2,747 




3256 


Total ( I 




EV./V, = 30,830 El/, W =34,8' 


57 


a See Fig, 8, 












b See table 4. 













22, Slalt cl New Jersey, Deparlmeni of Health, Hasllh Manpow in Ne»vJwsfly, Report 
of the Health Manpower Data Project, Trenton, N,J,; Department of Health, 1972. p286. 
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Economic (Effective) 
Demand Approach: 
Constant Utilization 
Rate with Changing 
Population and 
Changing Income 
Method 



General Description 



Berkowvitz. Monroo et al., Medical Cure Prices 
and Healttit ^znpo.' ^rin New Jersey, Prepared for 
the New Jerse^' Comprehensive Health Planning 
Agency. New Brunswick, N.J.: Rutgers University, 
1970. 

U.S. Department of Health, Educaticn, and Wel- 
fare, Health Resources Administration, DMI 
Modeling Program lor Health Manpower Analysis: 
Overview, Rationale and Status, Report No. 74- 
163. Washington, D.C.: U.S. Go.ernment Phnting 
Office, 1974. 

This method improves on the previous method- 
ology — constant utilization rate with changing 
population — by removing one of the restrictive 
assumptions that held that income would not 
change during the projection period. With this re- 
fined model, health manpower requirements are 
again derived from health care demand as deter- 
mined by the utilization of services by population 
groups whose numbers and income are changing 
over time. 

The logic underlying this method is, as has 
been stated, that the manpower requirements are 
derived from effective demand. To accurately 
project health service demand, people's income, 
as well as their age, sex, and other characteristics, 
must be considered. Therefore, one should apply 
the base year's service utilization rate to a like 
group in the target year — a group whose charac- 
teristics are defined by demography, income and 
the type of care used. In general terms, the projec- 
tion would alter present requirements by taking 
into account the population effect, income effect 
and the effect of the interaction of population and 
income. Thus, the formula describing the under-, 
lying logic may be written as before: 



where: 

M,^ = manpower required to produce a partic- 
' ular type of care in the target year; 
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manpower required to produce the par- 
ticular type of care in the base year; 
the utilization rate of the particular / 
type of care, by the population group; 
number of persons in the population 
group, p, in the target year; 
number of persons in the population 
group, p, in the base year; 

the population group, by age, sex and 
income, such as males 15-24 years of 
age with less than $3,000 Income, fe- 
males over 60 with $3,000-$4,999 
income. 

In fact, however, utilization and manpower data 
may not be available in sufficient detail to permit 
classification by age, sex and income. 2^ There- 
fore, an alternative estimating procedure has been 
developed that uses aggregate data and sepa- 
rately measures income effect, population effect 
and the interaction effect of changes in popula- 
tion and income on the demand for services, then 
calculates the combined effect on demand that 
results from these separate effects. The resulting 
percentage change in the demand for services is 
applied to the base-year manpower requirements 
to oroject manpower requirements in the target 
year. 

The method of estimating the income, popula- 
tion and the interaction effect separately requires 
an explicit estimate of income elasticity and 
population elasticity, showing the sensitivity of 
service utilization (or expenditures) to changing 
income and changing population. 



23. National utilization data for physiciars, dentists and 
inpatient hospital care is available by sex. age and family 
income from U.S. Department of Health, Education, and Wel- 
fare. National Center for Health Statistics. Additional national 
baseline data, from U.S. Department of Health. Education, and 
Welfare. Division of Manpower Intelligen^.t. is given in 
Appendix B. 



V = 



p = 
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Income elasticity is measured thus: 



the estimated income elasticity 
for utilization of health service 
or expenditure. 



where: 



A = difference between target year and base 
year; 

Ae/e^ = percentage change in the utilization of 
health services (or percentage changes 
in health services expenditures) from 
the base year to the target year; 

AV/y = percentage change in income level from 
the base year to the target year. 

Population elasticity is measured in this manner: 

Pp-Ae/eo = the population elasticity for the 



where: 

AP/P^ = per*^ ttage change in population. 

The projection of manpower requirements, 
combining the separate effects, can be repre- 
sented inthe following formula: 



Utilization of health service 
expe.iditures. 




where: 




X 




where: 

Mrt = estimated number of health manpower 
requirements in target year t; 



77 



= number of health manpower require- 
ments in base year b; 

£iEIEb - percentage changes in demand for 
health service that is measured by per- 
centage ch.'pges in utilization of health 
services (oi by percentage changes in 
health services expenditures) as a result 
of Changes in income level, population 
composition, and their interaction. 

The interaction term — the product of the 
income effect and the population effect — taKes 
into account that the demand for health care is 
changed not only by the separate shifts of income 
and population but also by the impact that these 
moves have on each other. The impact of income 
on health demand is due not only to income 
elasticity but also to the number of people at each 
income level; the impact of population on health 
demand is due not only to population elasticity 
but also to the average income of each popula- 
tion subgroup. 

As in the earlier constant utilization rate Data Requirements 
method, data requirements are extensive: 

1. Base-year and projected populatioii by 
subgroups for the area under study. 

2. Base-year manpower requirements by 
type of care. 

3. Base-year utilization of healtli services by 
population c^'oups and by type oi care.^^ and 
additionally, 

4. Base-year and p.ojected personal income 
for the area understudy. 

This case study projr^ts the number of dentists 
in the state in 1975. 1980 an'^ 1985. 



24. tf available, expenditure data ma^ be usea in place of 
utilization data. 

25. The case study was adapted from the State of New 
Jersey. Department of Health. Health Manpower in New 
Jersey, a Hepon of the Health Manpow.v Data Project (Trenton. 
N.J,: Department of Health, 1972). 
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1. Essential data are collected: 

a. Base-year and projected population for 
the area by sex and age. 
b Base-year manpower requirements. The 
American Dental Association membership 
directoiy showed 4,503 dentists in the state. 

c. Base-year utilization data (or expenditure 
data). Since area data may be dif' zuW to 
obtain, national data rr^ay be used if the 
national * demographic and income popula- 
tion is comparable to that of the area under 
study. The national data may be adapted by 
applying national utilization rates to the 
comparable local population groups. 

d. Base-year ar^d projected pi^'soral income 
for the state. 

2. Computations are made. 

To estimate the percentage ch.^nc n the 
demand for dental services, a£/£^: i'\ Three 
major factors that induce change — th'7 -.rn ^nne 
effect, the population effect, and the if .catac . .in 
effect — must be caiculated. 

The income effect is measured by 

(income elasticity X (percentage change in incomt^) 



26. Sources for utilization data" have been given previously. 
For health services e xp enditu res, t he major sour ce is th e J S. 
Department of Healt^', educat.c.n* and Welfare, Social becurity 
Administration. Office of Research and Statistics. For 
example, Personal Health Care Fxpondlijreo oy State snd 
Statistics, Social Security Ad : inistratlon, DHEW Pub. No. 
(SSA) 7301 1906 conta[ns usoft. infof ^dtion. 
"27. Historical data on totsl p'=>ri,ona. ir^ocv.e oy states may be 
obtained from U.S. Depanmen* of Commt'c^';. Bureau of Eco- 
nonic Analysis : S ..vey of C" :ent Business, or may b3 avail- 
able from th' - .*.e econc mir. picnmn^ agency, income and 
population p ' r egions by states and regions for 1980 and 1990 
are now avMtabio from the J S. Department of Commerce, 
Bureau of '-^c r .ic Analysic If projected population and 
income data a.'o not available for the area, a simple linear 
model can be r.mployed by running a regression on historical 
data and assuming the past trend m\\ continue t^^rcughout the 
prolection period. 
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The income eh !cltv for dental services, ac- 
cording to the study of the Commission on the 
Cost of Medic Care, Is 1.17, which means that 
on the average, a 1-percent rise in Income will 
Induce a 1.17 percent rise In the number of dental 
visits or in money spent for dental services. 

The percentage change In Income for the state 
was calculated by dividing target year income by 
base year income. 



Period 


Total personal 
income (Y) in 
$ million 


Projection 
period 


Percentage change 
in income 
AY 


1970. . . 


33.674 






1975. . . 


37.485 


1970-75 


11.3 


1980. . . 


42.477 


1975-80 


13.3 


1985. . . 


47.506 


1980-85 


11.8 



Putting together income elasticity and income 
percentage change data produces an estimate of 
the income effect. 



Period 


Ae/u J 
AY/Y^ 

(1) 


AY 

(%) 
(2) 


Income effect 

(%) 
(1)'<(2) 


1970-75. . . 


1,17 


11,3 


13.2 


1975-80... 


1,17 


13,3 


15.6 


1980-85 . . . 


1,17 


11.8 


13.8 



28. Income elasticity for dental expenditures was estimated 
in part by the 1964 American Medical Association Survo/. The 
Cost of Medical Care: A Survey. Chicago: American Mec.ical 
Association, 1964. However, one can always estimate the 
value of income elasticity for the area under study by running 
a simple regression analysis base on the model, log E = log a 
+ b log y, where log E = percentage change in health 
services expenditures (or services), log a = constant term, b 
= income elasticity, and log y = percentage change in 
income level, If area data are available. For further informa- 
tion, see Feldstein, Paul J., The Demand for Medical Care, 
General Report, vol., 1, Chicago: American Medical Associa- 
tion, 1964, pp. 57-76. 
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Thus, it is estimated that the percentage change 
in the dennand for total nunnber of dental visits 
would increase 13.2 percent, 15.6 percent and 
13.8 percent in the respective projection periods 
due to inconne effect alone. 

The population effect is nneasured by 

aP/P, P^ 

(elasticity of population) X (percentage change in population) 

The elasticity of population is usually assumed 
to be 1. In other words, the change in population 
induces a proportional change in utilization or 
expenditures. 

The percentage change in population is calcu- 
lated by dividing projected population size by 
base-year population. 



Total popula- Projection F rcentage change 
Period tlon (P) in period In population 

thousands 



1970 7.194 

1975 7.645 1970-75 6.3 

1980 8.087 1975-80 5.8 

1G>86 8.606 1980-85 6.4 

Combining population elasticity and population 
percentage change yieldsthe population effect: 



Ae/e>, AP Population 



Period (%) (%) 

(1) (2) (1)x(2) 



1970-75 - . ■ 1 6.3 6.3 

1975-80 ... 1 5.8 5.8 

1980-85 ... 1 6.4 6.4 
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Thus, it is estimated that the percentage change 
in the demand for total number of dental visits 
would increase 6.3 percent, 5.8 percent and 6.4 
percent In the respective projection periods due 
to the population effect alone. 

The interaction effect is measured by multi- 
plying the Income effect and population effect, 
since it represents the reaction that results from 
the combination of these changes. 



Income Population Interaction 

Period effect effect effect . 

(%) (%) (%) 

(1) (2) (3) = (1)x(2) 



1970-75 ... 13.2 6.3 0.8 

1975-80 ... 15.6 5.8 0.9 

1980-85 ... 13.8 6.4 0.9 



We 3'e now in a position to estimate the per- 
centage change in the demand for dental care ser- 
vices, aE/E^, by summing the three separate ef- 
fects for each projection period. 



Income Population Interaction Change m 

Period effect effect effect demand ^ 

(%) (%) (%) (%) 

(1) (2) (3) (1) + (2) + (3) 

1970-75 ... 13.2 6.3 0.8 20.3 

1975-80 ... 15.6 5.8 0.9 22.3 

1980-85 . . . 13.8 6.4 0 9 21. i 



Finally, the number of dentists required in the 
state in 1975, 1980 and 1985 may be estimated. 
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Base-year Percentage Requirements Target-year 

dentists change for additional dentist 

Period dentists requirement 

(1) (2) (1)x(2) (1) + [(1)x(2)] 



1970 
1975 
1980 
1985 



4,503 
5,417 
6.625 
8,023 



20.3 
22.3 
21.1 



914 

1,208 
1,398 



5,4^7 
6,625 
8,023 



Strengths and Weaknesses As with the earlier Utilization methoa, the 
oftheMethods strength of this method lieu in its reliance on ef- 
fective demand, as determined by the income, age 
and sex of the aree.'s population, as the basis for 
estimating manpower requirements. The intro- 
duction of the dynamic element of change in 
income over the projection period tends to make 
the estimates more realistic. 

Several weaknesses are especially significant. 
The assumption that factors 'other than demog- 
raphy and income will not change during the 
projection period is unwarranted except for the 
very short run. The planner should be aware that 
the use of utilization or expenditure data hides 
from view the unmet needs for services from the 
people who do not have access to medical care, 
for reasons of geography, ignorance or poverty. 
The planner should also recognize that this 
method can entail, as our case study demon- 
strated, a very complex statistical analysis re- 
quiring considerable time, money and expertise. 



References Berkowitz, Monroe et al.. Medical Care Prices 
and Health Manpower in New Jersey: An Explor- 
atory Study. Prepared for the New Jersey Com- 
prehensive Health Planning Agency. New Bruns- 
wick, N.J.: Rutgers University, 1970. 

State of New Jersey, Department of Health, 
Health Manpower in New Jersey. Report of the 
Health Manpower Data Project. Trenton, N.J.: 
Department of Health, 1972. 
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If we view the health service industry in the 
context of the total economy and health 
manpower in the context of the manpower stock 
required to produce all the goods and services 
demanded by the community, we are led to the 
industry-occupational matrix method developed 
by the U.S. Bureau of Labor Statistics. 

This method estimates future manpower re- 
quirements on the basis of an industry-occupa- 
tional employment matrix that shows the percent 
distribution of an industry's employment by occu- 
pation and the percent distribution of an occupa- 
tion's employment by industr;. Given the total 
labor force, one can derive the employment in 
each industry and each occupational category in 
the matrix. 

The Bureau of Labor Statistics developed the 
national industry-occupational employment ma- 
trix over a number of years of intensive study 
and projected the matrix to 1980 on the basis of 
historical trend, multiple regression analyses, 
input-output analyses and special industry 
studies. A number of states have also prepared 
industry-occupational matrices. It is possible for 
an area to create its own base^line matrix based 
on statistics available in the 1970 census. (Table 
6) 

Lt' us assume that the planner has to justify the 
healih sector plan to thn quvernor's planning 
board. The health plannor warts to present an 
overview of the direction in which hl*^ community 
is headed and the part that the health sector is 
likely to play. He recognizes that the resources 
available to support health manpower and health 
facilities depend on the total resources of the 
community and the priority given to health car; in 
the allocation of these limited resources. His 
focus, then, is not on manpower requirements 
based on population size or services or needs, but 
based on the relationship of employment in the 
health industry to that in other industries. 

One of the concerns of the general planning 
board may be educational planning and -he adt- 
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Econcnic (Effective) 
Demand Approach: The 
Industry-Occupational 
Matrix Method 
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quacy of existing educational programs for the 
future. The value of the input-output approach is 
that it facilitates the allocation of funds to health 
educational programs, consistent with overall 
manpr Aer needs for skilled workers. 

The planner may use this method to address 
another problem. He may alroady have an 
estimate of manpower requirements and wish to 
substantiate it by the findings of another method. 
Or, recognizing the weakness of a one-point mea- 
sure of requirements, he may wish to use the 
input-output method to develop, in conjunction 
with his other esti^iate, a range of possible future 
outcomes that, considenng the future's uncer- 
tainties, might be a better guide for policy 
decisions. 

General Description The national 6LS matrix includes 160 two-digit 
and three-digit standaru industrial classification 
industries and 13 health occupation categories. 
Matrix ratios have been prepared for the years 
1970 and 1980. A sample of the nationwide BLS 
matrix for medical and other health services 
follows. ^ 

To apply the industry-occupational matrix 
method, we select the occupations and industries 
to be covered in the local matrix. One possible 
criterion for selection isthe proportion of the total 
industry employment accounted for by each 
health occupation. Second, we project future area 
employment in the selected industries, and third, 
multiply the projected industry employment by 
the matrix ratio for each occupation to obtain the 
estimate of future employment. 

Data Requirements The data required are: 

1. Industry-occupational matrix, for the plan- 
ning area. The national industry-occupational 



29. U.S. Department of Labor, Bureau of Labor Statistics, 
Tomorrow's /Vfanpovver Needs, vol. IV, The National Industry- 
Occupational Matrix and Other Manpower Data, BLS Bulletin 
173?. pp. 108-111, 135-:39. Washington, D.C.: U.S. Government 
Printing Office, 1972. 
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Table 6. National Industry-Occupatlonal Employment Matrix, 1970 and Projected 1980 
(Percent Distribution of Industry Employment by Occupation) 





Medical and 


Hospitals 


Other Medical 


Occupation 


Other Health 






and Health 




Services 






Services 




70 Ratio 


80 Ratio 


7(1 Rat in 


80 Ratio 


70 Ratio 


SORaiiO 


Medical, Other Health Worker 


34.63 


34.26 


30.76 


32.51 


40.96 


36.96 


Dentists i 


1 2.15 


1.94 


,06 


.05 


5.58 


4,84 


Dietitians, Nutritionists 


.44 


.34 


.54 


.39 


.28 


.28 


Nurses, Professional 


14,74 


14.45 


16.65 


18.33 


11.63 


m 

r 


Optometrists 


.34 


.33 


.02 


.03 


.86 


./8 


Osteopaths 


.31 


.30 


.04 


.04 


.75 


,69 


Pharmacists 


.33 


.30 


.45 


,42 


.13 


.11 


Physicians and Surgeons 


5.79 


5.91 


1 fl4 


1 87 

1 .Of 


12.25 


12.14 


Psychologists 


.16 


.17 


.12 


.13 


.22 


.23 


IcCMniOlailo, lYlcUlbdl, Uclildl 


5.71 


7.20 


5.69 


8.12 


5.73 


5.78 


Veterinarians 


.01 


.01 


.00 


.00 


.02 


.02 


Other Medical, Health Workers 


4.65 


3.32 


D.OJ 




3.50 


3.61 


utnerbervice workers 


20.64 


21.69 


4.39 


4,27 


2.26 


2.24 


Nurses, Practical 


7.13 


10.13 


6.38 


8,23 


8,35 


13.06 
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matrix prepared by BLS may be adapted for local 
or state use. 

2. Estimates of total area employment for the 
health industry in the base period. 

3. Projections of total area employment for the 
health industry in the target year. 

Undtriying Assumptions If the national BLS matrix is used, it is assumed 
that BLS assumptions about the economy, tech- 
nological change and other future conditions are 
well founded and apply to the local area as well as 
to the nation asawhole. 

One of the most important assumptions 
underlying manpower projections describes 
the labor force in the target year. The size, 
sex, and age composition of the labor force 
are expected to change by 1980 as indicated 
by the latest labor force projections prepared 
by tne Bureau. ^ (1) The labor force, 100.7 
million; (2) Armed Forces, 2.7 million; and (3) 
civilian labor force, 98.0 million. 

The assumed size of the Armed Forces in 
1980 (2.7 million) is generally consistent with 
peace-time conditions in the late 1950's and 
early 1960's. The validity of this asoumption 
depends greatly upon developments in 
foreign affairs in the 1970's. 

Another important assumption is full em- 
ployment in the target year, 1980. Based on a 
three-percent unemployment rate to repre- 
sent full employment, 31 civilian employment 
in 1980 was computed as follows: (1) Civilian 
labor force, 98.0 million; (2) unemployment 
(3 percent) 2.9 million; and (3) civilian em- 
ployment, 95.1 million. 

Other major assumptions underlying the 
national manpower projections are: (1) The 



30. U.S. Department of Labor, Bureau of Labor Statistics. The 
U.S. Labor Force to 1985, BLS Report 119. Washington, D.C.: 
U.S. Government Printing Office. 

31. Although projections in this volume are based on a three- 
percent model, alternate projections based on a four-percent 
unemployment rate are published in U.S. Department of Labor, 
Bureau of Labor Statistics, U.S. Economy in 19870. BLS Bul- 
letin 1673, Washington, D.C: U.S. Government Printing Office, 
1970. 
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international climate will 'f^Prove- The 
United Stages will no longer be fighting a war, 
but on the other h'and, a still guarded rela- 
tior^ship between the major powers will 
Dermit no major reductions in armaments. 
Tnis would still permit some reduction from 
the peak levels of defense expenditures 
during the Vietnam conflict; (2) The institu- 
tional framework of the American ^economy 
will not change radically; (3) Economic, 
social, technological, and scientific trends 
will continue, including values placed on 
work, education, income, and leisure, (4) 
Fiscal and monetary policies will achieve a 
satisfactory balance between low unennploy- 
ment rates and relative price stability without 
reducing the long-temn economic growtn 
rate; (5) All levels of government will join 
efforts to meet a wide variety of domestic 
requirements, but Congress will channe 
more funds to State and local governmen s 
Tg) Problems posed by air and water pollu-^ 
hon and solid waste disposal may require 
Tincreasing amount of the Nation's pre 
ductive resources, but will not dampen sig^ 
nificantly our long-run potential rate of 
growth.32 

If the national BLS matrix is used, in addition to 
acceptKrjg the assumptions underlying the projec- 
tions, the planner assumes that the local area 
occupational distributions are consistent with 
national patterns. 

The use of fixed coefficients to describe the 
proportion of industry employment attributable to 
an occupation contains certain inherent assump- 
tions. First, the relationship of earnings among 
the various occupations and the cost of labor rela- 
tive to other inputs into health care will remain 
constant during the projection period. In other 
words, employers have no incentive to change the 
amourit of labor they use relative to other inputs 
or substitute one type of worker for another. 
Second, the supply of labor will be sufficient to 

32 U.S. Dbpartment of Labor, Bureau of Labor Statistics, 
TomorroyVs Manpower Needs, vol. IV, The National Industry- 
Occupational Matrix and Other Manpower Data. BLS Bulletin 
■'.73/. Wf Shingt- -', D.C.; U.S. Government Printing Office, 1972. 
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meet employment requirements during the projec- 
tion period; therefore, changes in the use of man- 
power will not be introduced due to labor short- 
ages. 

step-by step Description Two techniques have been prepared by BLS for 
the development of state and area occupational 
projections based on the national industry-occu- 
pational matrix: the first depends upon the 
national matrix for the base period and the target 
period; the second requires the use of an area 
matrix for the base period. ^ 

BLS Area Projection: 
Method A 

To illustrate this method, we use the case study 
of one state's requirements for professional 
nurses in 1980. ^ 

1. As in all other methods, data acquisition is 
the starting point. Essential data are the 1980 
national industry-occupational matrices and the 
1970 and 1980 area industry employment esti- 
mates. 35 

2. From these sources, identify the industries 
in which RN's are employed. In addition to 
medical and other health services, we find min- 
ing, construction, manufacturing, transportation, 
communication and public utilities, wholesale 
trade, retail trade, finance, insurance and so on. 
The medical and other health service industry is 



33. U.S. Department of Labor. Bureau of Labor Statistics. 
Tomorrow's Manpower Needs, vol. 1, Developing Area Man- 
power Projections, pp. 10-13. BLS Bulletin 1606. Washington. 
D.C.: U.S. Government Printing Office, 1969. 

34. The case study was adopted from Chirikos, Thomas N., 
Allied Health Manpower in C io: Employment Trends and 
Prospects. Ohio: The Ohio Sta University, Center for Human 
Resource Research: 1972. 

35. U.S. Department of Labor, Bureau of Lauor Statistics, 
Tomorrow's Manpower Needs, vol. IV, The iJaticial Industry- 
Occupational Matrix and Other Manpower Daia. Appendices F 
and G. 
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dominant, as one would expect, with 94.P6 oer- 
cent o^ RN employment in 1970 and a projecved 
93.36 percent in 1980. We are, therefore, intro- 
ducing a siiortcut for purposes of this case 
study, and will use only the health service indus- 
try, recognizing that the final estimate is a slight 
understatement since the distribution in all other 
industries, which is relatively small, has been 
neglected. 

3. Determine the extent to which RN employ- 
ment accounts for total employment in the hospi- 
tal industry: 16.65 percent in 1970 and 18.33 per- 
cent in 1980; in other medical and health service 
industries, 11.63 percent in 1970 and 8.48 percent 
in 1980. 

4. Obtain the area employment, 1970 and 1980, 
for the industries we are studying. 



Industry Total areaem ploynr.ent 

1970 1980 
estimated projected 



Hospital 

Othermedical and 
health services 

5. The 1970 national industry occupationai pat- 
terns are applied to their respective 1970 area 
industry employment estimate. The resulting 
occupational employment is then summed to area 
totals. This same procedure is followed using the 
1980 national industry-occupational patterns and 
the projected area industry employment esti- 
mates (see Table7). 

6. The 1970-80 change factor for the occupa- 
tions must then be computed by dividing the 1980 
area employment aggregate (46,272.40) by the 
1970 area employment aggregate (32,130.81) de- 
veloped in step 5. The computed 1970-80 change 
factor for professional nurses is 46,272.40/ 
32,130.81, or 1.440. 



140,000 196,000 
74,700 122,000 
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Table 7. Method lor Computing Area Industry 
Employment Estimates 









1970 












^ Estimated 
' 19/0 area 


national 




Projected 


national 






industry- 


Col.(1)X 


1980 area 


industry- 


Col.(4)X 


Industry 


total em- 


occupational 


col. (2) = 


total em- 


occupational 


col. (5) = 




ployment 


pattern a 


col. (3) 


ployment 


pattern 


col. (6) 






(percent) 






(percent) 






(1) 


(2) 




(4) 


(5) 




Hospital 


140,800 


16.65 


23,443,20 


196,000 


18,33 


35,926.80 


Other medical 














andfieallh 














services ... 


/4,/00 


11.63 


8,687.61 


122,000 


8.48 


10,345.60 


Allotlier 














industries!). 




* • 


* ■ 


• * 




* ■ 


Total 






32,130,81 






46,272.40 



a. See U.S. Department of Labor, Bureau of Labor Statistics, Jomm's Manpower Neecfs, vol, IV, JkHstml 
industri-Occm^ml Mafr/x BniiOtki Mstipomt Dara, BLS Bulletin 173/, Washington, D.C: b.S, Governinent 
Printing Office, 19/2, 

b. Excluded from the illustrative case study. 



7, Ba?e-perlod (1970) area employment esti- 
mates must be made for each occupation for 
which projections are desired. The 1970 census 
can supply the basic data needed for these esti- 
mates. Suppose, for purposes of the estimate, the 
number of professional nurses in 1070 we 
reported to be 41.000 nurses. 

8, The 1980 employment estimates fo^ each 
occupation may be computed by applying the 
change factor, (step 6) to the base-period area 
employment (step 7). 

The 1970-80 change of professional nurses 
(1.440) X base-period professional nurse employ- 
ment (41,000) = 1980 employment of professional 
nurses in the community (5,904). 

BLSArea Projection: 
Method B 

This second method will be outlined, but a case 
study will not be presented. 

1. The area base-perioa industry-occupational 
matrix must be developed. Such profiles are avail- 
able from the 1970 census. 

2. The 1970-80 occupation change factors must 
oe computed for each cell in the national 
matrices, thus (1980 national nriatrix cell) / (197C 
national matrix cell). 

3. The 1980 matrix is computed by applying the 
derived national occupation change factors (step 
2) to the corresponding cell in the area base- 
period matrix (step 1). This procedure is repeated 
for all occupations in an industry and the resulting 
occupational ratios summed to industry totals 
and forced to 100 percent. 

4. To forecast the area's total requirements for 
an occupation, steps 2 and 3 must be completed 
for each industry. The resulting occupational 
ratios for the projected year for each industry 
must be applied to the separately projected area 
industry employment estimates. 

5. The resulting occupational estimate for each 
industry is then aggregated to obtain the area's 
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total employment requirements for the occupa- 
tion in the target year. 

strengths and Weaknesses fhe great advantage of this method is that it 
oftheMeihod j^^jj^g ^^p^^ g^jj^ ^^^^ Census and BLS 

da*a. Two methodologies have been designed by 
BLS that permit area planners to adapt national 
data for purposes of area projections. (In practi- 
cal terms the BLS method A is relatively simple to 
use, in contrast to method B.) One can elect to 
alter the occupational structures and industry 
growth if alternative assumptions are more likely 
to be realized. 

The overridmg weakness of the use of the 
national matrices is that state and local area staff- 
ing patterns may not fit the national pattern. In 
addition, the assumptions underlying the national 
matrix may be unrealistic for the local community. 

Disaggregated estimates are not possible using 
this method. The BLS national input-output matrix 
contains only a dozen health occupational cate- 
gories, some of which cover a combination of 
occupations, such as, for example, the category 
of "technician s-medica! and dental.** 

Serious criticism can be directed, at the use of 
fixed coefficients, since it fails to take account of 
the flexibility in the use of manpower that is pos- 
sible in response to changing circumstances. The 
use of fixed ratios is as objectionable in the input- 
output method as in the manpower/population 
ratio method. The substitution possibilities that 
make it possible to vary the manpower mix are 
assumed to be nil. This assumption flies in the 
face of our experience in the past decade. 

References Chihkos, Thomas f^., Allied Health Manpower in 
Ohio: Employment Trends and Prospects. 
Columbus, Ohio: Center for Human Resource 
Research, The Ohio State University, 1972. 

State of Illinois Office of Planning and Analysis, 
Occupational Manpower Projections, 1975-1980. 
February 1972 
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ington, D.C.: U.S. Government Printing Office, 
1972. 
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IV. Detailed 
Description of 
Alternative Supply 
Methodologies 

Current Supply 

Employer Survey: Since active supply consists largely of em- 
Method of Estimating ployed personnel, primary data on the active 

supply are obtained from an employer survey. The 
methodology is sometimes called an area skill 
survey and is identical to the Job vacancy or 
budgeted vacancies approach used in estimating 
requirements. The use of the same methodology 
indicates the compatibility of the concept of 
active supply and with that of "effective demand" 
requirements. 

Problem Addressed The central problems that the planner faces 
with current supply are the imbalance with current 
requirements — shortage or surplus — and geo- 
graphic and specialty maldistribution. To properly 
address these problems and to select effective 
policies to correct for inadequacies, the planner 
must pinpoint the particular characteristics of 
supply that may be the roots of the difficulty or the 
keys to the solution. For example, if hospitals 
report an excessively large number of vacancies 
in the nursing services, can inactive nurses be * 
attracted back into the labor force? Can LPN's be 
substituted for RN*s? Can the nursing schools 
respond? Are there unfilled slots in nursing 
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classes? Are there excessive dropouts — before 
or after graduation? Are the vacancies concen- 
trated in a particular geographic location? 

A survey of employers is undertaken, using the General Description 
same methodology as described in the budgeted 
vacancies approach to measuring requirements in 
Chapter III. The inventory is typically undertaken 
along with a study of job vacancies and future 
staff plans. The survey may be a census or a sam- 
ple and produces an occupational profile of the 
employment setting — hospital, nursing home, 
clinic, private office and so on. 

There are two underlying assumptions: first, the Underlying As: mption 
unemployed are an insignificant proportion of the 
"active'' supply and therefore can be ignored; 
second, much pertinent and relatively accurate 
information can be amassed at relatively low cost 
by means of a survey of employers. 

Essential data requirements are: Data Requirements 

1. Current employment foreach of the selected 
occupations; 

2. Projected employment or anticipated addi- 
tional personnel to be employed in the target 
year; 

3. Hours worked — full time, part time; number 
of hours worked in past 7 days. 

In addition, information may be gathered re- 
lated to job descriptions, new occupational cate- 
gories, wages, the personnel characteristics of 
the staff, ' turnover, length of time jobs are vacant, 
the nature and size of the institution, and its 
future plans. This type of information is important 
for an understanding of the future supply as well 
as the current supply. 



1. This type of Information is best obtained from the indi- 
vidual or the professional association, not the employing 
institution. 
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stepby step Description Survey me thod ol ogy was describ ed in Chapter 
ii , and a case study of a survey of empioyers 
was presented in Chapter ill in the description of 
the budgeted vacancies approach. At this point, 
we wiii iist the steps that are undertaken without 
further ampiification. 

1. Defii^o the scope of the survey; choose the 
area and occupations to be covered in the 
study; 

2. Prepare the sampiing frame (the master iist 
of empioyers by name and mailing address); 

3. Design and select the sample; 

4. 'Design the questionnaire, including the 
rationale for each question asked; 

5. Plan the analysis, including the preparation 
of dummy tables; 

6. Conduct a dry run; 

7. Collect the data; 

8. Process the data; 

9. Prepare the estimates. 



strengths and Weak- The great Strength of this approach to esti- 
nesses of ihe Method pnating Current active supply is that the employ- 
ers are a reliable central source of information on 
the supply structure and the institution's charac- 
teristics. Much pertinent and reasonably accurate 
information can be amassed at relatively low cost. 

The weaknesses, however, are very real. It is dif- 
ficult to develop a sampling frame that represents 
the universe, covering every employer in the 
sector under study. Sampling and response error 
are inevitable and may be difficult or impossible 
to correct. 

The questionnaire asks for a great deal of data. 
The description of the occupations, for example, 
takes several pages, and it is doubtful if any re- 
spondent will take the time to study it carefully. 
Many surveys ask for the number of full-time and 
the number of part-time workers, but do not obtain 
the information on number of hours worked. This 
information is needed to calculate full-time equ • 
alent em ployees; untenable assump tions such 
as "two part-time workers equal "one~TuH-ti me" 
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are sometimes used to convert to full-time 
equivalents. 

Employers are not necessarily the best sources 
of Information for some aspects of active supply, 
and they provide no data on the unemployed, 2 The 
characteristics of individual active practitioners 
(age, sex, race, educational attainment) and of the 
labor market (wages in this occupation relative to 
other occupations)jire needed to underst;*nd the 
problems in the current situation and to plan prop- 
erly for the future. 

Ohio Valley Health Services Foundation, Health References 
Service Manpower Survey. Ohio: Ernst and Ernst, 
1970, 

State of Massachusetts, Division of Employ- 
ment Security, A Comparative Study of the Collec- 
tion of Occupational Employment Data in Hos- 
pitals in Massachusetts by Means of Structured 
and Nonstructured Questionnaires, June-Septem- 
ber, 1971. Boston, Mass.: Occupational Research 
Department, Division of Employment Security, 
1972. 

The concept of potential supply encompasses Licensure Survey: 
all qualified workers, whether they are active or Method of Est imaiting 
inactive. A licensure survey covers both the ac- 
tively employed and the inactive, and is a method 
of measuring current potential supply. The Na- 
tional Center for Health Statistics is encouraging 
state licensing boards to develop a supply data 



2. One source of arei unemployment statistics is the State 
Employment Security Agency, which collects data on appli- 
cants to the U.S. Employment Service and on claimants for 
unemployment Insurance. The Employment Service Auto- 
mated Reporting System (ESARS) provides quarterly data 
on Job applicants by selected occtip-itional categories for 125 
standard Metropolitan StatlstK Areas. Unfortunately, some 
unemployed workers, especial' in the healih field, do not 
apply to state employment agencies and therefore are not 
counted in the ESARS Reliable uner jioyment data for indi- 
vidual occupations and : as are not readily available. 
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base by attaching a questionnaire to their license 
application forms. 

Problem Addressed The health planner seeks information to help 
him properly address health manpower problems. 
Although today's problems may appear on the sur- 
face to be a 'shortage" or "surplus," closer 
inspection, made possible by information ob- 
tained in a licensure survey, may disclose that the 
issue in fact is not numbers, but maldistribution, 
mal utilization or artificial constraints to entry. The 
planner must study the options that the charac- 
teristics of current potential supply offer him 
before he can decide on the programs of actions 
he would recommend. Changes in supply in the 
short run, for example, may be accomplished by 
tapping the pool of qualified inactives or removing 
barriers to the qualified ineligibles. On the other 
hand, services may be improved by altering the 
manpower mixes, substituting new professions, 
such as physician extenders, physical therapy 
assistants and pharmacy assistants. One long- 
range option is to increase the production of 
health workers through expanded or redirected 
educational programs. A licensure survey will 
provide information that will help the planner to 
assess the alternatives. 

General Description There are two forms of licensure surveys in use: 
the first is a one-time census survey; the second 
is a licensure attachment survey of a sample of 
individuals applying for a license or its renewal. 
The data obtained provide Information on the 
number of qualified persons in each licensed 
occupation, on the types of enpioyers, on educa- 
tional preparation, andcn labc^ force participation 
and geographic mobility. If the '^iate does not re- 
quire annual license renewal, a number of years 
may elapse before the attachment survey provides 
representative or complete data on the supply of 
licensed practitioners. 

Underlying Assumptions The use of a licensure Survey alone to estimate 
supply assumes that the relevant health workers 
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belong to licensed occupations. Nonlicensed 
occupations or unlicensed workers are excluded 
from the count of current supply. Furthermore, it 
is implicitly assumed that only licensed personnel 
are performing the functions designated by law in 
the profession's scope of practice. Persons with- 
out licenses or differently titled professionals are 
excludea, although they may be assigned equiva- 
lept duties on the job. Finally, it is assumed that 
the head count of discrete occupations may be 
used as the proper measure of potential supply. 

The essential data cover several broad cate- Data Requirements 
gories: demographic characteristics; education 
and training background; current employment 
experience an6 work history; gf^ographic location 
and mobility; occupational specialty. One must 
balance the benefits of additional data against the 
risk of nonresponse. Specifically, the information 
required is: 

1. Demography — age, sex, nnarital status, 
race; 

2. Education — school location, year of gradu- 
ation, educational attainment; 

3. Employment — years of experience, activity 
status, locations of present and past employ- 
ment, type of employer; 

4. Occupational specialty — primary, secon- 
dary, tertiary. 

Additional information would be very helpful for 
more intensive analysis and further research. It 
would be desirable but not essential to have the 
respondent's name and mailing address. Probe 
questions in every category would add dimension 
to the analysis; for example, in the area of educa- 
tion, the name of school and length of program; In 
the area of employment, the reason for inactive 
status or earning level at present or most recent 
job. 

The first step in a licensure survey is to obtain step-by-step Description 
the cooperation of the licensing boards for the 
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occupations under study. The boards will provide 
the sampling frame for the survey or attach the 
questionnaire to the license ^ plication forms. 
The number of licensed occli^o* onr and licens- 
ing boards may vary from state s 

The succeeding steps are lo- :al to those 
followed in any survey, and arede oed in detail 
in Chapter I. Briefly, they are: 

1. Define the scope of the survey; choose the 
occupations to be included in the study; 

2. Prepare the sampling frame (the master list 
of licentiates by name and mailing address); 

3. Design and select the sample; 

4. Design the questionnaire, including the 
rationale for each question askod; 

5. Plan the analysis, including the preparation 
of ;mmy tables; 

6. Conduct a dry run; 

7. Collect the data; 

8. Process the data; 

9. Prepare the estimates. 

An example of a licensure survey questionnaire 
is shown in Fig, 7, The questionnaire Is a card, 
tailored to fit into license renewal envelopes, with 
questions on both sides. Instructions are given 
on a separate caid. This design had two major 
drawbacks: 

The difficulty in consulting a separate card 
for codes caused many respondents not to 
use them, and some respondents answered 
only through quGi;tion 18, not realizing there 
were addition j| questions on side 2,'' 

l(!rntifying information, such as name, address, 
license number and social security had to bo 
blocked out. This proved necessary when respon- 
dents objected to public disclosure of confiden- 
tial information. The unfortunate consoquonco Is 
that follow-up mailings are impossible; one 



3, l.owlfj Oan\ and Jod Jamnon, Oovftlopmont of a Uniform 
Data liuno for Stiito and Local fionlth Miinfwwor Hunning, 
Honllh Munpowor Plannlruj Gorloo. Monograph 'A. Tronton, N J.; 
Now Jorfjoy Doparlmont of HlgfiOr f^ducatloo, Ui/4, p, /, 



101) 



101 



cannot check inconnplete or suspect responses or 
conduct special sample studies. 

The licensure attachment survey is a continu- 
ous process, and complete coverage of the poten- 
tial supply requires a block of time, varying with 
the renewal interval (annual, biennial or longer 
periods) and the timing of the renewal data (fixed 
uniform date, birth date, original date of licen- 
sure). The conduct of an attachment survey is 
operationally different from the one-time census 
survey. The analytical scheme must include a plan 
for assembling the periodic survey responses to 
be equivalent to the universe and for eliminating 
duplication. 

The licensure survey has a number of opera- strengths and Weaknesses 

tional advantages: the choice of occupations is oftheMethod 
prescribed, and the problem of organizing the 
sampling frame is eliminated. Some socio- 
economic data may be obtained as a by-product of 
the licensure process. When the questionnaire is 
enclosed with the licensure application, mailing 
costs are substantially reduced, and the propor- 
tion of returns is probably higher. 
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The weaknesses are largely conceptual. Licen- 
sure surveys focus on discrete occupations, as- 
suming an equality between the number of per- 
sons and the amount of services that we know Is 
unrealistic. We know that the setting In which 
health personnel work affects their productivity 
and that many work part time. Moreover, not all 
qualified workers are licensed, and some func- 
tions legally limited to licensed personnel are In 
fact performed by others. 

The licensure survey does not necessarily pro- 
duce a total count of potential supply. Not all 
Inactive workers retain their licenses; some drop 
their licenses and re-register when they return to 
the labor force. 

References Dars, Lewis and Tomson, Jon, Development of a 
Uniform Data Base for State and Local Health 
Manpower Planning. Health Manpower Planning 
Series, Monograph 2. Trenton, N.J.: New Jersey 
Department of Higher Education, 1974. 

U.S. Department of Health, Education, and Wel- 
fare, Public Health Service, National Center for 
Health Statistics, State Licensing of Health 
Occupations. PHS Pub. No. 1758. Washington, 
D.C.: U.S. Government Printing Office, 1967. 

Future Supply To estimate the supply of health personnel at 
Prolectlons some future time, one measures the Inflows and 
outflows from the current supply. Fig. 8 outlines 
the essential data. 
The essential data are: 

1. Baseline data on the supply of health per- 
sonnel, defined as the employed and the unem- 
ployed seeKing work; 

2. Data on entrants as a result of the addition of 
new graduates, occupational and geographic 
mobility and re-entry Into the labor force of In- 
active professionals; 

3. Data on occupational losses reflecting 
deaths, retirement, occupational and geo- 
graphic transfers. 
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Employment 
~ Unemployed workers seeking work in 

occupation 
- Entrants Irom training and educational 
programs 

OC = Entrants Irom other occupations 

NLF = Entrants Irom persons not in labor lorce 

I = Immigrants ontoring the occupation 

D = Deaths 

R n Roitromonts 

f" = Translorfj 

OL - Other losses (o,g , emigrants) 



5. Adapted from Glasgow, John M., Health Manpower Supply 
and Requirements Projection Techniques, a paper presented 
at the University Consortium Conference for Comprehensive 
Health Planning, Arlington, Virginia, May 29-30, 1974, mimeo. 
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Ideally, each element of future supply is esti- 
mated separately. These estimates are aggre- 
gated to obtain the supply projection. However, in 
practice, statistical data for some elements of 
future supply, such as occupational and geo- 
graphic mobility, are not available. One has a 
choice: employ an assumption, based on the 
information available; or adopt a methodology, 
i .JCh as trend analysis, which enables one to take 
into account the inflows and outflows to the stock 
of supply without requiring that each element be 
measurable. 

Assumptions must be made regarding the con- 
ditions which are likely to occur during the projec- 
tion period and which will affect each element of 
inflow and outflow. For example, in preparing the 
estimates of the number of graduates from educa- 
tional programs, one must assume that the level 
. of government-financed support for training, the 
number of schools, size of class, etc., will stay the 
same, increase or decline. If it is reasonable to 
believe that the trend will continue, the rate of 
change in the past can be used in the projection 
period. Changes in the rate of growth should be 
based on statistical evidence or sound logic. 

Inventory of Educational 
Institutions: A Method 
of Estimating Inflows of 
New Graduates 

Problem Addressed Graduates Of health education programs are the 
major source of additions to the supply stock. 
Health planners and education planners join in 
their efforts to keep supply and requirements in 
balance by adjusting the output of educational 
programs. Excessive numbers of graduates have 
unfortunate consequences: qualified young 
people are unable to find jobs, and public and pri- 
vate funds devoted to education are misapplied. 
Insufficient numbers of graduates are equally un- 
desirable, since employers cannot fill openings, 
and needed services cannot be delivered. The 
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problem is to fine-tune the system of health per- 
sonnel production to blend into the system of 
health delivery. 

The planner may be fortunate in having avail- 
able secondary sources of information on health 
education programs in the area. The U.S. Depart- 
ment of Health, Education, and Welfare, Allied 
Health Education Programs in Junior Colleges/ 

1970 (DHEW Pub. No. [NIH] 72-163) and Allied 
Health Education Programs in Senior Colleges/ 

1971 (DHEW Pub. No. [NIH] 73-241) offer loca! 
information on individual allied health programs. 
Professional associations, such as the AMA and 
ANA, also have data for individual occupations. 
However, secondary sources may not be up to 
date or may not provide sufficiently detailed infor- 
mation. In that event, primary data may be 
required. 

A census or inventory of educational programs General Doscription 
in the planning area is conducted by mail or per- 
sonal interview. 

First, it is assumed that the output of institu- Underlying Assumptions 
tions located in the area represents the total addi- 
tion of new graduates to the supply in the area; 
that there is no attrition and that the inflows of 
new graduates trained elsewhere balance the out- 
flows of local graduates. Second, it is assumed 
that no new institutions will come into existence. 

To estimate and project the number of Data Requirements 
additions to the stock of supply that comes from 
graduates of educational and training programs, 
the following information Isessential: 

1. Number of educational and Uainlug institu- 
tions; 

2. Number of programs; 

3. Enrollment in each class; 

4. Number of graduates; 

5. Capacity of programs; 

1 1.8 
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Stap-by-Stap Description 
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6. Plans for changes in the nunnber of programs 
and in their graduate capacity. 

Additional infornnation could be helpful in 
projecting future supply. Probe questions on num- 
ber of applicants, acceptances, and unfilled 
student spaces in each class, the locale of em- 
ployed graduates, and the dropout rates of stu- 
dents would provide valuable insights. One survey 
of allied health personnel solicited opinions con- 
cerning: 

(1) the identification of problems related to 
future demands for the allied health person- 
nel being trained by their institutions in 
terms of numbers, changes in skills needed 
and education required; (2) the plans of their 
Institutions for the addition of new allied 
health specialities to their present curricular 
offerings; (3) the factors that are Inhibiting 
the expansion of present programs or the 
introduction of new programs at their institu- 
tions; and (4) the process used by each of 
their institutions for determining need and 
for implementing expanded or additional 
allied health occupational programs, e 

An open-ended question asking for comments 
on any issue the respondent wishes to discuss 
may reveal previously unidentified problems and 
constraints. 

The conduct of a census has been described in 
Chapter I. The specific application in the case of 
an Inventory of educational Institutions involves 
the following steps: 

1. Define the scope of the survey. Decisions 
must be made concerning occupations to be 
studied, curriculums to be covered (baccalaure- 
ate, associate degree, technical/vocational), and 
types of institutions to be included (universities, 



6. State of Pennsylvania, Department of Education, 
Description of the Demand and Supply of Allied Health Per- 
sonnel Trained by Institutions of Higher Education In the 
Commonwealth of Pennsylvania. Harrlsburg, Pa.; Pennsylvania 
Department of Education, Bureau of Planning, 1971. 

i 1 9 
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colleges, commercial schools, teaching hos- 
pitals). 

2. Identify all relevant schools and all pro- 
grams, accredited and nonaccredited, within the 
area. The AMA Allied Medical Education Directory 
lists accredited programs in selected allied health 
fields. Nonaccredited training programs in insti- 
tutions, high schools, Voc-Tech schools, etc., 
should be in , luded if they are within the scope of 
the survey. 

3. Identify the contact person in each institu- 
tion who would be a reliable informant on each 
program. 

4. Structure the questionnaire. Determine the 
questions to be asked relating to the institution, 
program and student body. (For examples of 
survey questionnaires see Appendix A.) 

5. Conduct the Interviews or mail question- 
naires. 

6. Compile the data on the number of potential 
graduates by years and by occupational cate- 
gories. 

Educational institutions have the central role in sirengihs and Weaknesses 
the production of newly qualified health person- of the Method 
nel. Therefore, an inventory of educational institu- 
tions produces the most accurate information on 
current and past classes and the most reliable 
projections of future programs. 

However, the perspective of educators, sensi- 
tive to the commitment to faculty and the invest- 
ment in* buildings and equipment, may not be 
clearly focused on the future demands for quali- 
fied personnel. This is a basic weakness of this 
methodological approach to estimating future 
Inflow. The impetus for new occupations and the 
Initial assignments of new professional respon- 
sibilities are found not In educational institutions 
but on the Job. The state-of-the-art, the organiza- 
tion of the delivery system and the demands of 
consumers specify the skills health personnel 
must have. Core practitioners and employing 
Institutions respond to new technology and other 
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biomedical advances by restructuring personnel 
tasks. Educators respond more or ies^ rapidly to 
the demands of employers for graduates who have 
been trained to deliver the needed services. 

Another weakness may occur if assumptions 
about the future, especially c^.>vHroment pro- 
grams, are not well founded. The ru ;: jnse of edu- 
cators is conditioned by the funds available to 
underwrite new programs. Consequently, the 
assumption about the future level of Federal 
support must be made explicit, since it Is crucial 
for projecting the numbers of new graduates. We 
have seen how Federal funding support, as in the 
case of physician assistant programs, will stimu- 
laio institutions to undertake development they 
are not likely to have foreseen. It v^ould appear at 
this time that a major change in governmental 
policy regarding health manpower training is 
taking place with inevitable repercussions on the 
enrollment and capacity of educational institu- 
tions. 

While educational institutions are the largest 
producers of health personnel, alternative routes 
to formal education are being recognized and may 
become increasingly important, e.g.. In the 
development of proficiency examinations. This 
group of health professionals wh9se skills were 
acquired in nontraditionai ways are overlooked in 
the inventory. 

The inventory obtains the views of administra- 
tors of existing programs about the future status 
of their programs and of any new ones that they 
believe will be inaugurated. The last decade has 
seen a burgeoning of medical and allied health 
programs In new institutions, particularly 
community colleges. New institutions are by def- 
inition excluded from an Inventory. 

Another weakness of the new graduates ap- 
proach Is that It falls to take into account the 
extent to which new graduates of educational pro- 
grams are retained in the community in which 
they are trained. Newly graduated practical nurses 
are more likely to work in the same area where 
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they studied than are newly graduated doctors, 
who will move on to internships and residencies 
in other areas. To estimate the additions to the 
supply stock, the planner must adjust the total 
number of graduates by the retention rate. The 
professional societies and licensing boards may 
have information that can be useful for this pur- 
pose. 

Reibling, Louis A., National Conference of References 
Hpr^lth Manpower Programs, St. Louis, Missouri, 
Ja.tJary 14-16, 1973. 

Pennsylvania Department of Education, A 
Description of tlie Demand and Supply of Allied 
Healtti Personnel Trained by Institutions of 
Higlier Education in tlie Commonwealtli of Penn- 
sylvania, Harrisburg, Pa.: Pennsylvania Depart- 
ment of Education, 1971. 

Butter, Irene and Feldstein, Paul J., Increasing 
tlie Supply of Pliyslclans — Alternative Sources 
for a State, Health Manpower Policy Discussion 
Paper Series, No. A.4. Ann Arbor, Mich.: University 
of Michigan, School of Public Health, 1973. 

Method of Estimating 
Inflows of New 
Licentiates: Net Addi- 
tions to the Stock 
of Supply 

An alternative method of estimating additions Problem Addressed 
to the stock of supply uses the number of licenses 
issued in a year. This approach produces a net 
figure of additicd, since the adjustments for geo- 
graphic and occupational mobility have already 
been made by the person applying for the 
license.^ Projections of future inflows may be 
made by trend analysis of the historical data on 
new licentiates. 



7. The adjustment for mobility Is approximate since some 
professionals maintain licenses In several states. 
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General Description The licensing boards are asked to provide the 
number of new licenses, covering initial state 
licensure, based on examinations, endorsement 
and reciprocity, but excluding renewals and 
"grandfather clause'* waivers, for as many years 
as the data are available. Two alternative methods 
of analysis may be used: the first based on trend 
analysis, the second using the average of the 
annual rate of change. Both methods produce an 
estimate of net inflows to the stock of supply. 



Underlying Aesumpi Ions The underlying assumptions are that the his- 
torical trend is a reliable basis for estimating the 
inflows into stock of supply during the projection 
period and that no new element will enter the 
picture which will significantly alter the situation. 

Moreover, it is assumed that new licentiates are 
a measure of the additions to the stock of supply, 
that nonlicensed personnel are nonexistent or 
inconsequential. Furthermore, it is assumed that 
the analysis of a head count of discrete occupa- 
tions is meaningful. 



Data Requirements The essential data requirements are ^he histori- 
cal trends of new licentiates by year. However, 
additional background infcrmatica on nrw licen- 
tiates would be useful for validating the results of 
this method. Data on the percentage who pass (or 
fail) the licensure exam and information on the 
location of the required education and experience 
could be used to adjust the number of new gradu- 
ates. The area graduates estimate, corrected for 
geographic retention and occupational mobility, 
plus the out-of-area inflows, should equal the esti- 
mate of new licentiates. 

Information on the age of new licentiates can 
be used to update the age distribution of the pro- 
fessionals, an important datum for estimating the 
separations due to deaths and retirements. 
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The application of trend analysis in the method sttp-by-step DtscHption: 
of estimating new licentiates would proceed with M«thodA-Tr«ndAntiytit 
the following five steps. 

1. Obtain historical information on annual new 
licentiates for the occupation. 

2. Plot the trend series of the number of new 
licentiates on graph paper. 

3. Examine the graph to determine whether a 
constant or changing rate of increase (decrease) 
is a reasonable assumption. 

4. Compute the annual average rate of increase 
(decrease) in the occupations. A constant rate of 
change can be derived by using the linear model 
y = a + bf where 6 is the annual average rate of 
change. However, if the rate is increasing, de- 
creasing, or differs from one time period to 
another, one can use an exponential trend model, 
y = aft^oriog y = log a + (log 6) f, or other curve- 
fitting equations. 

5. Apply the annual average rate to the current 
supply to compute the number of net additions to 
the stock of supply. (Correct for losses due to 
separations to project next year's supply. Repeat 
this process for each year in the projection 
period.) 

As an alternative to the trend analysis used In 
method A, the planner may use the average of the 
annual rate of change. The planner would proceed 
with the following four steps: 

1. Compute the percent change for each year. 
This is done by calculating the difference be- 
tween two years and dividing the difference by the 
base year. 

2 Sum all of the percentages. 

3. Compute the average annual change by 
dividing the sum (step 2) by the number of years 
for which the percent change has been calculated. 
For example: 



8. For a more detailed description of trend analysis, see 
Chapter I. 



St9p*by-St«p Detcriptlon: 
M«thod B ^ Annual Rat* 
of Cfiang« 
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Percent Net Increase in New Physician Li'^entiates 



Numberof Annual Annual change 
Year physicians difference (percent) 



1965 7,410 

1966 7,565 155 2.1 

1967 7,737 172 , 2.3 

1968 7,900 163 2.2 

1965 to 1968 6.6 

Annual average . . 2.2 



4. Apply the annual average rate to the current 
supply to compute the number of net additions to 
the stock of supply. (Deduct for losses due to 
separations to project next year's supply. Repeat 
this process for each year in the projection 
period.) 

An alternative procedure under method B 
multiplies the average annual increase by the 
number of years in the projection period to obtain 
estimated inflows, as in the following sample. 

Net Additions to Supply of Physicians, 
1970-75 

1970 supply 8,256 

Average rate of increase 2.2 

Numberof years in projection period . 5 
Estimated inflows to supply, 1970-75 908 

. Add the estimated inflows to the current supply. 
Deduct the estimated outflows due to separations 
during the projection period to determine future 
supply in the target year. 

strengths and Weak- The method of estimating net inflows to the 
nesses of the Method supply stock by means of a trend analysis of his- 
torical data on new licentiates overcomes the dif- 
ficulty of separately measuring geographic and 
occupational mobility. Alternative methods, such 
as the new graduates approach, are handicapped 
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by insufficient data on ttie location and field of 
employment that graduates follow. As a result, 
reliable adjustments for graduates retained in the 
area and in the health field are difficult to make. 
However, when one uses data on new licentiates, 
one may assume that the reason a person is ap- 
plying for a license is his desire to work in the 
state and at that occupation. Place of residence, 
given in the application form, is an indicator of the 
geographic area of employment. 

The limiting factor, of course, is that licenses 
are held by inactive as well as active workers. Indi- 
viduals seek a license who may have no present 
intention of working in the state. Professionals 
with multiple licenses — license collectors — are 
not uncommon; the additional licenses may be 
sought to safeguard one's future options. 

On the one hand, new licentiates overstate the 
Inflows; on the other, they may understate the 
number. Despite the legal definitions of the scope 
of practice, delegation of new tasks and reassign- 
ments of duties are continuing processes 
that produce new occupations and redefine the 
functions of existing professions. Because non- 
licensed personnel are performing some of the 
responsibilities limited by law to licensed profes- 
sionals, a head count of new licensees does not 
give a complete picture. 

Another limitation of the new licentiate method 

— as in any approach that relies on licensure data 

— is the fact that licensure applies to a limited 
number of professions, albeit important ones. 
Certified and noncertlfied occupations, represent- 
ing the majority of the long list of allied health 
programs, are not covered in any licensure study. 



Maryland Council for Higher Education, A 
Projection of Maryland's Health Manpower Needs 
Through the 1980's. pp. 3-31 and 3-32. Baltimore: 
Maryland Council for Higher Education, 1969. 

State of New Jersey, Department of Health, 
Health Manpower in New Jersey, pp. 100-101. 
Trenton, N.J.: New Jersey Department of Health, 
1972. 
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Life Tables: A Method 
of Estimating Outflows 
Due to Mortality 

Probim Addressed 



To project future supply, one must take into 
account the outflows from the stock of active 
supply, These losses stem from occupational and 
geographic transference, withdrawal from the la- 
bor force, and death. Data gaps or unavailability 
create difficulties in measi ring losses caused by 
transference and labor forc^ withdrawals, How- 
ever, a method is available for estimating the loss 
due to death. It employs life tables prepared by 
the National Center for Health Statistics that are 
based on Bureau of the Census population data 
and death statistics. 



Description jhe National Center for Health Statistics pub- 
lishes three series of life tables — complete, pro- 
visional abridged and final abridged. The com- 
plete life table contains values for single years of 
age and represents an analysis of decennial 
census data and a complete count of deaths over 
a three year period; the abridged tables provide 
mortality rates by age groups, relying on post- 
censal population estimates and deaths in a 
calendar year. Appendix B contains a sample page 
of the abridged life table for the United States, 
1972, 

The method of estimating outflows due to mor- 
tality applies the mortality rate for each age group 
to the number of health personnel in that age 
group to compute the loss to supply caused by 
death. 



Underlying Atiumptiona it is assumed that the mortality rates given in 
the life tables are appropriate for the projection 
period and for the health personnel included in 
the estimate. This means that no drastic change 
in the way of life that would affect the number of 
deaths — no wars or life-extending medical ad- 
vances ~ Is likely to occur. It also implies that the 
life span of the cohort groups in the general 
population is similar to that of health personnel. 

Data Raquiramanti Essential data needed to estimate losses due to 
death are: 
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1. Age distribution of the health manpower 
under study for the base year 

2. Life tables founu in U.S. Department of 
Health, Education, and Welfare, National 
Center for Health Statistics, Monthly Vital 
Statistics Report, Summary, Final Mortality 
Statistics, 1972. DHEW Pub. No. (HRA) 75-1120, 
vol. 23, no. 7, Supplement, October 3, 1974. 
Washington, D.C.: U.S. Government Printing 
Office, 1974. 

1. Obtain the age distribution of the supply of siepby Siep Description 
health professionals. For purposes of illustration, 
let us use physicians. The professional society or 
licensing bureau may be the source for the base- 
line data. Suppose the baseline data of the supply 
of health professionals (i.e., physician) by age 
group in the year 1970 is as follows: 



Age group 



25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70 ■»- 



1970 physician supply 



11 

337 
957 
1,142 
1,165 
826 
888 
937 
496 
480 



All ages 7,239 

2. Obtain the mortality rate for each age group 
from the life tables. The tables show the propor- 
tion of persons alive at the beginning of the age 
interval who die during the five-year interval. For 
example, the mortality rate for U.S. males, ages 
25-30, was 1.0 percent in 1970. Suppose it is found 
that the mortality rates for each age group is as 
follows: 



Age group Male mortality rate * 

(%) 



25-29 1,0 

30-34 1,1 

35-39 1,6 

40-44 2.4 

45-49 3,8 

50-54 6,0 

55-59 9,2 

60-64 13,7 

65-69 19,3 

70 + 74,9 



* Male mortality rate was selected since the majority of physi- 
cians are male, 

3, Apply the appropriate mortality rate to the 
number in the corresponding age group. For 
example, in the group 25-29 years of age in 1970, 
there are 11 doctors, with a mortality rate of one 
percent. Thus, none would die, and there would be 
11 survivors for the age group 30-34 in 1975, If we 
do the same calculation for each age group, the 
attrition due to death for each age group in 1975 is 
as follows: ^ 



1970 


1970 physician 


Male mortality 


1975 


age 


supply 


rate(%) 


attritio 


25-29 ... 


11 


1.0 


0 


30-34 ... 


337 


1.1 


4 


35-39 ... 


957 


1.6 


15 


40-44 ... 


1,142 


2.4 


27 


45-49 ... 


1,165 


3.8 


44 


50-54 ... 


826 


6.0 


50 


55-59 ... 


888 


9.2 


82 


60-64 ... 


937 


13.7 


128 


65-69 ... 


496 


19.3 


96 


70 + ... 


480 


74.9 


360 


All ages. 


7,239 




806 



129 



121 



The availability of national life tables that are strengths and weak- 
updated annually by the National Center for nessesof theWethoc 
Health Statistics and are based on census data 
and death statistics is an overwhelming ad- 
vantage. 

Data problems do exist, nonetheless. Age dis- 
tributions for the occupations under study are an 
essential input to this method, but may not be 
available. National age distributions are published 
for some professions, such as doctors and 
nurses. State professional societies may be able 
to approximate the distribution from other infor 
mation they have. National or state age distribu- 
tions may or may not be suitable as pruxy mea- 
sures for the area. 

The applicability of national vital statistics to 
the workers in any health occupation in a particu- 
lar area must be questioned. Are these workers 
likely to live longer, shorter, or on the average 
almost the same span of years as other males and 
females of their race in the general population? 
One should not blindly adopt the mortality rates 
given in the life tables for any specific group in 
any particular area, but should adjust them to pro- 
vide a better fit, if possible. 

Moreover, in adopting the mortality rate of 1972 
or later published figures, one must consider the 
prospect for change in the projection period that 
will alter longevity. While it is true that such 
drastic events are atypical, wars do occur and life 
expectancy does change over time. 

State of New Jersey, Department of Health, Reference 
Health Manpower in New Jersey. Report of the 
Health Manpower Data Project. Trenton, N.J.: New 
Jersey Department of Health, 1972. 



Supply projections are made by adding inflows 
from various sources to the stock of current 
supply^and by subtracting outflows. These out- 
flows are the result of geographic and occupa- 
tional transfers and deaths and retirement. The 
Bureau of Labor Statistics has prepared labor 



Labor Force Separation 
Rates: A Method of 
Estimating Outflows 
Due to Deaths and Re- 
tirements 
Problem Addressed 
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force separation tables for each state that enable 
the planner to estimate the loss to current and 
future supply that is attributable to deaths and 
retirennents. The tables provide data for selected 
health occupations by state for the years 1970 
and 1985. 

The number of separations is a vital datum to 
education and manpower planners because it 
represents the level of production of health 
workers that is necessary to replenish current 
supply, assuming no growth in requirements or 
worker mobility. This is the number of health 
workers that must be replaced if the supply 
status quo is to be maintained. 

General Description jy^Q alternative methods may be used to esti- 
mate the outflows due to death and retirement 
for specific occupations in each state. Method A 
is based on calculations of separations year by 
year; method B uses an average annual separa- 
tion rate for the entire projection period. In both 
methods, one applies the separation rate to the 
number that represents the sum of the stock of 
current supply in the base year and the additions 
to the stock. 

Method A — Separations Year by Year. Method 
A calculates, consecutively, the losses for each 
year in the projection period. The total supply 
and additions is estimated for each year seriatim 
before annual separations are computed. 

The following formula describes method A in 
mathematical terms: 

Si,+ 7 =: (St + At)-Pb 

P = \S b + 1 A b + 1 ) ^ b+ 1 

S b + 2 =^^6+7 + A b+ 1 ^ ~ P b+ 1 
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where: 

P ^ = Annual separations in the base year; 
= Supply in the base year; 
^ Annual additions to supply in the base 
year; 

= Annual rate of separations in the base 
year. 

Method B — Average Annual Separation Rate. 
Method B uses an estimate of the supply in the 
base year plus additions to the mid-year of the 
projection period. The average annual separation 
rate multiplied by the number of years in the 
projection period gives us the total separation in 
the time span from the base year to the target 
year. 

The formula for method B is: 

P = 8^ + (Atl2)X(RXY), 

where: 

P = Total number of separations; 

St) = Supply in the base year; 

At - Total additions to base-year supply 
during the projection period; 

Atl2 = Total additions to supply by the mid- 
year of the projection period; 

R = Average annual rate of separation; . 

y = Number of years in the projection 
period. 

The use of the labor force separation tables Underlying Assumptions 
incorporates into the supply projections what- 
ever assumptions underlie the statistics in the 
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published tables. Computation of the rates of 
retirement and deaths by age, sex, and specific 
occupation group is based on working life tables 
that assume, for example, that separations for 
men under 35 are solely due to death, not retire- 
ment. This is a reasonable assumption since few 
retirements occur at that age. An assumption 
.that may not be equally acceptable is the use of 
1960 working life patterns for women to develop 
the separation rates for women in 1970 and 1985. 
It can be argued that while the pattern for female 
labor force participation in 1960 may still be valid 
in 1970, it is of doubtful validity for 1985. 

The separation tables provide state data. Their 
use for local area studies assumes that the area 
pattern of working life and age distribution is 
comparable to that found in the state as a whole. 



Data Requirements Essential data include: 

1. The total active supply in the base year 

2. The publication of the U.S. Department of 
Labor, Bureau of Labor Statistics, Tomorrow's 
Manpower Needs: Estiriiatmg Occupational Sepa- 
rations From the Labor Force for States. Supple- 
ment No. 4, prepared by McElroy, Michael P. and 
Cangialosi, Joseph S. Washington, D.C.: U.S. Gov- 
ernment Printing Office, 1974. This volume con- 
tains annual labor force separation rates in 1970 
and 1985 by jtat^ for more than 400 occupations. 

If data are available for the proportion of males 
and females in the base-year supply, a more 
refined estimate may be prepared. A breakdown 
by sex for each occupation in every state is avail- 
able upon request from BLS regional offices. 



step-by step Description: 1. Add the annual inflows representing all new 
Method A — Separations additions to the base-year supply. For purposes 
Year by Year iiiustration, let US assume that the new addi- 
tions each year remain constant at 5,000 and that 

base-year supply is 100,000 105,000. 

2. Obtain the separate rates (for the occupa- 
tion and state) for 1970 and 1985 from U.S. 
Department of Labor, Bureau of Labor Statistics, 



Tomorrow's Manpower Needs: Estimating Occu- 
pational Separations From the Labor Force for 
States, Supplement No. 4. For this example, let 
us use the rate for dental laboratory technicians in 
Alabama: 

Year Separation Rate 

1970 0.01900 
1985 0.01860 

3. Interpolate the rates for years between 1970 
and 1985. ^ 

To interpolate the 1980 rate, the number of 
years from the base year to the interim year 
(10) is divided by the number of years in the 
projection period (15) and then multiplied by 
the change in the rate from the base year to 
the projected year. 

J? X 0.00040 = 0.00027 

ID 

Since the rate is decreasing from the base 
year to the projected year, the change is 
added to the base year to obtain the interim- 
year rate. 

Base-year rate - change = interim-year rate 
0.01900-0.00027 = 0.01873 



9. For an explanation of the method of interpolation, see 
U.S. Department of Labor, Bureau of Labor Statistics, Tomor- 
row's Manpower Needs: Estimating Occupational Separations 
From the Labor Force From States. Supplement No. 4, p. 9. 
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4. Apply the separation rate to the sum of 
supply and annual inflow (step 2) to calculate the 
number of separations. 



Year 


Supply 


Annual ^ 
inflows 


Supply plus 
annual inflows 


Separation 
rate^ 
(ft) 


Number of 
separations 


1970 . . 

1971 . . 
1S72 . . 
1973. . 


100.000 
103.005 
105.956 
108.853 


5.000 
5,000 
5.000 
5.000 


105.000 
108,005 
110.956 
113.853 


0.01900 
0.01897 
0.01395 
0.01892 


1.995 
2,049 
2.103 
2,154 


1980 . . 


127,748 


5.000 


137.748 


0.01873 


2.486 


1985. . 


139.891 


5.000 


144.891 


0.01860 


2.695 














a. It is assumed that numbei' of new aUditions pei' year wilt 
retnain constant throughout the period. 

b. Separation rates (or those years between the base year 
1970 and projected year 1985 are b2sed on straigh'-line inter- 
polation. The rate selected applies to (Cental laboratory tech- 
nicians in Alabama. 





Step*by-Step Description: 
Method B — Annuai 
Separations Rate 



1. Determine the supply in the bass year (1970 
supply = 100,000). 



2. Add the inflows to base-year supply of 5,000 
per year (inflows from 1970 to 1985 = 75,000). 



3. Sum supply plus cumulative additions up to 
the middle year of the projection period (1977.5) to 
calculate middle-year projection of supply and in- 
flows: 100,000 + [75,000 X (7.5/15)] = 137,500. 



4. To calculate the average annual rate of 
separation to interpolate the 1977.5 rate, the 
number of years from the base year to the target 
year (7.5) is divided by the number of years in the 
BLS data (15) and then multiplied by the change in 
the rate from 1970 to 1985: (7.5/15) X (0.0190 - 
0.0186) = 0.0002. Since the rate is decreasing over 
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time, the change is deducted from the base year 
to obtain the target year (1977.5) rate: 0.0190 — 
0.0002 = 0.0188. 



5. The middle-year projection of supply and ad- 
ditions multiplied by 1977.5 rate equals average 
annual separations (step 3 total X step 4 total = 
137,500 X 0.0188 = 2,585). 



6. Average annual separations multiplied by 
number of years in the projection period (15) 
aauals the losses due to deaths and ri.tirements 
during th = projection period (2,585 X 15 = 38,775). 



Again, the availability of published material on strengthsan^ 
A- I. X ^ ^ t *u of the Method 

separations, by state and occupation, for the 

1970 base year and the 1985 projection year is a 
great advantage. Data limitations are one of the 
biggest hindrances to the study of labor force 
separations. However, the 1985 separation rates 
in this volume (U.S. Bureau of Labor Statistics, 
Tomorrow's Manpower Needs, Supplement 4) are 
based upon 1985 age-specific rates and 1970 
census occupational age distributions. One 
limitation of using the 1970 age distribution is 
the assumption that the age and sex distribution 
of the occupation will remain the same. The 1970 
age distribution is used because the 1970 census 
is the latest source of age distribution for occu- 
pations, and there is no reliable method to pro- 
ject occupational age distributions. Projections 
of the labor force age distributions can be made, 
but insufficient data on occupational mobility 
preclude the projection of occupational age dis- 
tributions. 
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Another limitation Is the lack of working life 
tables by occupation. The same age-specific 
separation rates apply to age distributions as If 
mortality and retirement do not differ by occupa- 
tion. The nature and environment of work, cover- 
age and provisions of pension plans, opportuni- 
ties for employment, and other factors influence 
retirement patterns and mortality trends among 
occupations. We know, however, that doctors are 
less likely to retire, at any age, than people In 
other occupations. 

The marital status and number of children are 
assumed to have the same effect on all women 
regardless of occupation. The more education 
women have, the higher are their labor participa- 
tion rates and their concentration in certain occu- 
pations. Data are not available to account for 
these differences. 

Trend Analysis of Annual 
Supply: A Method of 
Estimating Net Changes 
to the Stock of Supply 

Probitm Addrttttd The local planner has to cope with the lack of 
data regarding specific inflows and outflows in 
this area. A method Is available for estimating net 
changes in the supply stock based on the histori- 
cal record. This approach circumvents the need 
to measure the component elements that make 
up additions and losses to supply. 

Q«n«rai Deicription Differences between one year's supply and the 
next represent the effect of all of the forces 
operating to increase and to reduce the supply 
stock. The net change in supply may be deter* 
mined by a trend analysis of total supply over a 
period of time. The method of trend analysis Is 
described in Chapter 1 and In estimating the net 
additions to the stock of supply based on new 
licentiates. 

UndoriyingAtsumptioni In adopting this method, the planner assumes 
that the difference between inflows and outflows 
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In the future will follow the pattern of change in 
the past. In other words, the relationship between 
Inflows from new graduates, in-migratlon, occu- 
pational transfers and outflows from deaths, re> 
tirements and emigration will continue to follow 
the historical pattern. 

The historical record of active supply for the Daia Requirements' 
health occupations in the area under study is 
required. In general, the longer the period for 
which data is available, the better. 



For purposes of illustration, let us project the 
supply of doctors of osteopathy, by specialty, for 
the state in 1980, using the method of net 
changes, using the following case study. 

1. Obtain historical information on the total 
number of doctors of osteopathy from the Ameri- 
can Osteopathic Association directories for the 
years 1960-72. Since an historical series showing 
osteopaths by specialty is not available, the 
methodology adopted is to project the total 
supply to 1980 and then estimate the number in 
each specialty, such as general practice, internal, 
pediatric medicine and general surgery based on 
the proportion of such physicians found in the 
1971 Directory of Osteopathic Physicians. 

The historical data for total number of doctors 
of osteopathy for years 1960-72 is illustrated in 
the table that appears on the next page. 



Step by Stop Description 



10. This case study was adapted from George E. Brehman. 
Jr., A Study of Physician Manpower Demand and Supply in 
Pennsylvania: Methodology and Findings. Harrlsburg, Pa.: 
Pennsylvania Department of Education. 1973. 

11. 1971 Yearbook and Directory of Osteopathic Physicians, 
63rd ed. Chicago: American Osteopathic Association. 1971. 
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Total number of 
Year doctors of osteopathy 



I960 


1^57 


1961 


1,364 


1962 


U93 


1963 


1,442 


1964 


1,449 


1965 


1,461 


1966 


1,487 


1967 


1,526 


1968 


1^50 


1969 


1,573 


1970 


1,601 


1971 


1,667 


1972 


1,666 



In 1971, 1,667 osteopathic physicians were 
practicing in the state. Of that number 1,213, or 
72.8 percent, were providing direct care to 
patients. 

The 1971 distribution of direct-care osteo- 
pathic physicians, by type of activity, is as 
follows: 



specialty 


1971 number of doc- 
tors of osteopathy 


Percent 
distribution 


Total direct care 


1,213 


100.0 


General practice 


781 


64.4 


Internal medicine 


58 


4.8 


Pediatrics 


32 


2.6 


General surgery 


64 


5.3 


Other care or 






•specialties 


278 


22.9 



2. Plot the trend series of the total number of 
osteopathic physicians on graph paper. 

3. Examine the scatter diagram and determine 
whether a constant rate of increase is a reason- 
able assumption. 

4. Compute the annual average growth in the 
number of osteopathic physicians by using a 
linear model, V = a + bX. 
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Year 


X 


Y 


X2 


XY 


1960. . 


-6 


1,357 


36 


-8,142 


1961... 


~5 


1,364 


25 


-6,820 


1962... 


-4 


1,393 


16 


-5,572 


1963... 


~3 


1,442 


9 


-4,326 


1964. ... 


-2 


1,449 


4 


-2398 


1965 ... 


-1 


1,461 


1 


-1,461 


1966. ... 


0 


1,487 


0 


<j 


1967. ... 


1 


1,526 


1 


1,526 


1968 ... 


2 


1,550 


4 


3,100 


1969... 


3 


1,573 


9 


4,719 


1970... 


4 


1,601 


16 


6,404 


1971 ... 


5 


1,667 


25 


8,335 


1972. .. 


6 


1,666 


36 


9,996 


N-13 


2 X-0 


2 Y« 19,536 


2 X2=182 


2 XY-4,861 



Substituting the relevant figures into the follow- 
ing formulae: 



= ly = 


19,536 = 


1,502,8 


N 


13 




= txy 


= 4,861 = 


26,7 




182 





the trend equation with 1966 as the year of origin 
is: 

V; = 1,502,8 -¥ 26,7X (1) 

For convenience, we shift the year of origin to 
1960. The trend equation equals: 

y = 1,502,8 + 26,7 (X-6) 

Y = 1,342,6 ■¥ 26,7X <2) 

With these trend equations, one is able to 
project the total number of osteopathic 
physicians to any year beyond 1972. Suppose a 
projection for the year 1980 is needed. With 1960 
as the year of origin, the value of x in our esti- 
mating equation (2) equals 20, the difference 
between 1960 and 1980. By substituting in 
equation (2): 

Y = 1,342.6 26.7X 

Y = 1,342.6 + 26.7(20} 

Y = 1,876,6 = 1,877 
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Thus the total supply of doctors of osteopathy in 
1980 is projected to be 1,877. 

From 1971 information we know that direct- 
care physicians make up 72.8 percent of the 
supply of osteopathic physicians. Applying that 
percentage to the projected supply, we calculate 
that 1,366 osteopathic physicians will be pro- 
viding direct care in 1980. It is assumed also that 
the distribution of direct-care osteopathic 
physicians among various specialties in 1980 
would follow the pattern prevailing in 1971. The 
number of direct-care doctors of osteopathy in 
1980, by type of care, is projected as follows: 



Type of care 


1980 projection, 
osteopathic physicians 


Percent 
distribution 


Total direct care 
Internal medicine 
Pediatricians 

General surgery 

Other care or 
specialties 


1.366 100.0 
880 64.4 
65 4.8 
36 2.6 

313 22,9 



Strengths and Weaknesses The use of historical supply data and trend 
of the Method analysis to project future supply overcomes the 
difficulty of collecting data and estlrriating sep- 
arately the components of inflows and outflows. 
It permits the planner to measure the net change 
to the stock of supply during he projection 
period caused by all additions and all 
separations. 

However, it should be recognized that the past 
is not always a good Indicator of the future. Dis- 
continuities do occur, so that historical 
experience In certain periods may provide a poor 
basis for projection. 

Reference Brehman, George E., Jr., A Study of Physician 
Manpower Demand and Supply In PennayNanla 
p. 87. (Harrlsburg, Pa.: Pennsylvania Department 
of Education, 1973). 
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APPENDIX A. QUESTIONNAIRE SAMPLES 

UJ. DiMRTMENT OF HEALTH, IDUCATION. AND WBLFARC OMB No 066473131 

PuetlC HEALTH SlHVJCe Appio»«| e,p|,« JUNE 30. 1674 

HEALTH RESOURCES AOM rN ISTR ATI ON 
BUREAU OF HEALTH RESOURCES QCVELCFMENT 
OIVISION OP MANPO»VE« INTELLIGENCE 
IN COLLABORATION WITH THE 

ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS 
1973 INVENTORY OF HEALTH OCCUPATIONS EDUCATION PROGRAMS 
IN TWO YEAR AND FOUR YEAR COLLEGES AND UNIVERSITIES 

INSTRUCTIONS FOR QUESTIONNAIRF. II 

FORM MHA T I 110 7J) 



Si^Lp^no thJn Nn! mK.'/ n '""'P^'^' 'H'r ^1 mnniirf iind fflurn In the AMociii.on in Iht cncl<«rd 

ir.»f '^K '^ovtmhfr 30, 1^71 Oucilionj jhout thf lurvey ihould he dirccrfd hi M» Mjrifnc I fonird jI ihc A««» 
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Before Altrmplini lo compl?lt tht qucilionnanf, p\e»%e nke j ftw rninum m rcjd Ihf lolij ^ .y 



• DEMNrTIONS ANDCRrTERrA FOR HEPORTING PROGRAMS - 



PRgQMM - A hcjlih (fCLupiiiun education prop-jm, f<ir purp.isf * ..| the Invenrury. incliidei forinjl dj«rnom initruclion 
mslructmn d,ni..l Inijnini. .nrt/or .uprrvis.d fi.td Mpmrncr Irading .0 ^omrelenly ]^^ 

ii^Pol'^^J,^^' WmRHNT PR! RtOlJISllHS ARI ( ONSIDI Rl n iil 1)1 SI PARA 'R ^WAKJ) 1.1 Vl lS 

OUESTIONNAIRI- MMST lU^ ( OMPUm D I OR 1 AMI PRtHiR AM " '^'^^ ' »< 

The fol|o*in| rrtjuirriiienti rniiU he met for ilir md iMrin '»f .r rrnyf.nn m tlir »nvL tilnr> 



I'R(K;KAMS. a si PARAn 



• A diploma, terlificjie. or drttre r ipu^( he itrjniril l>y 
the reporlini in«liliition Ihu iiwjrd ii.iiir t>p nu\\ict\ 
AI'TI R I he profeiMonat Lonipunenl of tlir prog/jin 
hai been completed. 

• The profrarn mu«l hive inatrKuljiud its ^tr^i i.l.rii ol 
*ludenti on «jr before f)ctr>tier IS, |';7l 

• The pro(i;jm miiii he .11 lrj«t Ir, Li.uk Ui,\n\ in 
duration. 

INCLDSKjNS . The enilmnl (ilff^ary nf (hrufHtlumul Ttftr^ 
lepreicnli ciiamplr« of health oti.iipatii»n« *li(Me ril-jt rftmrt 
proframi will l>« Included in the Inventory I hit liM n iim .n 
tended to ht alt Jnclu«lve, ProRrjin* tur oi Liipjtioiis n< i 
apectflcally lUled ihould he reported if yon i.ori'«ider tlu-ri' l.» 
be within the framework of the (Ilossjry 

I^ ^L?!* I I VI f' ■ ii'mtee, ilipl-Mria, and L rriilu jrr (ir(>ifi,itii . 
UmuM Ik rr ported m tl>M »iirvey 4\ul dte drfirinl u follDw 



Any pru((r.iril wliit h rr»iilts in rlir 
an j^^faure, Im. hrtor's, iri.istrr's, ur 



l>jp]{Trr PniMj 
a wai'tfirii ofar 
UfjclorafdrKrc'r 

'*']*!','.!'.' iJ*'' ^f*y |irt»j(!».itM wliii li rt'MilM I 
dlpliimi ifaritetHfir lrj«t 1 hul leit ilu/. J v- 
Iramiiii after I 7tli ffaite 



* fr'^'iK ■!'.!*' "f-"" '^ll ' 



fi llir ((»||(iwii)K « rrlill' .\\r: 



• Otrti])j||onal/Vrirj||nnj| f rrlifn jrr ( rrtili 
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ht)iir« diirdti<»n hut noi iMorr tluri t/i rrr<rirli> 
duration after niatrii ntaiiori in the proKrjm 

• j;ollr^l,itr ( rrtlfii jtr t eri if K jtr jwrr.lrd f^r 
trarnuii rolher llun conliniiing ediu iiUfUi ol 
more than Vt tnor)tli« hryond llir 1 ^jdr 
or po«t hjK jiaiirrate Iraininx lor whhh N(t 
Jildltional degrre \% |ranteil 

• Trrtlfi. iirr fnt Advatn nl Maiidicjj frrtlln 4I' 
<*jr(leil for tr-unmn wliii li U \tfyi.tul the 
M,t\trt\, hut NO I jr ihe Dot I oral. tJefirea level 



.iwjrtlrJ kTr jrjinin|i to numiJin j hvjith 
workrr\ pn.lKii'ruy. whuli Mgnifies rv.ilujUon 
Ml tlir woiker\ pjrta rpation m Ihe prouram 



PROGHAMSOfFtRED AT DIFFERENT AWAMO lEVriS 
A?tE CONSIDEREO OIF Ft RENT mOGRAMS AND 
SHOULD HE REPORTED SEPARATELY 



L\*J 'LV!'*^ii llir liUPMl.try M liiMilr.l hy rhr ruhisriin (»f 



\'u*i'.u-n> win. Ii .tw.nil i.rily .1 < rrlifit jl^ ..I Allrndjiin' ' 

>'rofr».uM^ Ir jihiiK to ih.' M I), t.r DO drRrre. gfjdn.tte ind 
. Mttlinumfj r<tii, jti4,n of phy^n i.ins. ;irid preriirdli jl lonr^er 

I'rr.Kf^iiM for .IriitiMv opitoiirrriMi. (lodiai ri<t <. pharinacKtv 
,iod vfti'ririiirijMs 

l'roj{;.iTns Irdilmx to In eniurc js R N . I V N , I |» N , and 
pfonranit of i ontinntriK rdu. ation for lui h pervnii, h'lil 
pr<in/.irri\ for niinirix-rrljlnl iki np,i|ion< jre rni hided 

I'ronrjrri^ lor rnnmrrrs jt ,rll Irvrl* with (lie e^t rp|ir)n of 
tlioir proftr.um whit h y/in piil^e to have j ij({iitfti.ani hio 
(iirdi> •l/rnvir'irirnrritHi lir.ilth »oritrnt <ir enipluiK. 



I'roitrarn^ tor n.ttiir.il 1 
hio|(i|ii« sumthti 



rrntiiti sill h a< liiol<i|lr arid rini ro 



l'toKrarii\ i<> 



> |j| \i irrrtt\li, im< hnliri|| piyi holofjili 
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11443) 
(44 73) 



OCPARTMENT 



IICTIOW C -> fROO RAM C H AR ACT EHlSTtCS 

Ifldicatt Iht lvp« o» pfogf«m you «rt rtporling. "^iSJLQhL^SiHtJ 

>Anno4 1 1 8*SIC OCCUPATIONAL PREPARATION: Pfo(jf*m dtitgn to p^owid4 itudfnti with tht knowledge tnd ikilli nteded to 
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>fmei education or 
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credit or pfolrutonal recognition m a ir-tfCiltc diKiplme or occupation Thu (ypeof program mciudei SPECIALTY 
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10. Ch«cklhiH>tcifiCic«jfmicb*ckgroundlil HEQUlREOfo» .ni/y mio thii program 



ton I i NONE 

int\ \ i BIOLOGICAL SCIENCES 

{m\ \ 1 CHEMICAL SCIENCES 

tfvil l I CLERICAL SKILLS 
(00) FINE ARTS 

Im J I OENEWAL SCIENCES 

(07) INOUSTniAL ARTS 

loe) MATHEMATICS 
(00) PHYSICAL EDUCATION 

(10) 

PHYSICAL SCIENCES 



CHECK AS MANY AS Aff LV. 

flll l I »OCIAL/BfHAVIO«AL8CIENCt8 
^ SPECIFIC HLALtHTRA)NINO: 



H3) 



(13) 
(14) 



i I BASIC PME^AWATION IN OCCUPATION C 

OlSCIPLlNlE FOR WHICH THIS IS AN 

AOVANCEOCOUnSt 

NUMINO, n.N. 
I ] OTHER IPfClPIC HEALTH TRAlNINfl 



□ REOUIREO BACKOROUNO NOT ELSE WHf Ri 
CUAS8IF1EO. 



UvCLOF OFFERING 
(01) dD OCC/VOC CERTIFICATE I (t#M than 9 monlh§f 
(02> 1 I OCC/VOC CERTtFICATE H f« <«« i» monlhii 

(03) 1 i OCC/VOC CERTIFICATE 111 (13 6u( !<« (han 14 manlhtt 
104) 1 i OCC/VOC CERTIFICATE IV (34 36 monlhlf 

108) 1 i OIPLOmA 

Ififtl I ] ASSOCIATE DEGREE 
107) I 1 ASSOCIATE DEGREE • CEWTIFIChTC 

tom [ I BACHELOn S DEOHEE 

10*) [ I BACHELOR'S OEQRFE • CEFOIFILATK 

□ COLLtOIATC CERTIFICATE ONLY iTralnlng al or btyond 
boi-cataurta't iti>*lt 

(HI MASTER'S DtGREE 

(12) [ 1 MASTER S DEGREF • CERTIFICATE 

r 1 CERTIFICATE or AOVANCED STANDING fTroJti'if 

1 1 31 I J btvon ma*Ur'i d*r** ''w*! but nat at duciont tHin* Uotif 

114) OOCTOHAL DEORCt 

[_ ] CONTINUING EOUCATION CCRTIFICATE 

FOR OFFICIAL USE ONLY 



W 57 Sa 59 60 »iJ « 63 64 65 66 «/ 61 69 10 71 



Tj fo, UNOrnCRAOUArr fHfjOHAM^i only »n wh.l mll^g..!. y..H.) do nud«n1.^^^Mhoul «*v.nc.d r.nd.og OtNEHALlY .nlf ilo. 

pf08»»fn' Cfit£k ALL l«»c I wh.ch i»f app/opn***. ,q4, | | JNO 10R SOP HOmORH 



CARO 00 
14 10 



(Oil 
(071 
(03) 



L J NOr APPLICAflLF (r.RAOUATf PMOORAMI 

( 1 STUDI UT.i NOT COOSIDLMf D TO IJC 

L I [NROLLliD IN COLLtCllATE PHDORAM 

[ 1 ifjT (OR F RF.SMMArJ) 



104) 

(051 3rD (OR JUNIOR) 

(OA) 4TH (OR SENIOR) 

I i 6TH (PRE OACCALAUREATE CLINICAL I^EARI 



(07) 1 



•yiONITHn 



fzr:] 



MRA I t (P*v« •>> 
(10 7J> 



14') 



ERIC 



137 



ChtCh thf Cf ffdil houi tytrvm 41 your inttitu(»0n 



t33 It 
(33 31 

f77 3» 



CD 
CD 
[ZD 
CZl 



SCMESTER 
OUAMTCn 

OTHER U'trm^f tptcitt and tafilain if n«r»«M»> J 



L(« f* CnCOIT mOUH d.<(nbu(«n (or «... (ollow.f-, J,>Dj,im*ntli fPro^rjmy jnd inflitut>un»l /•quiri-mcn., 
ror progrjim^.'^-chdo NO T orr« *c.Klc.n.c trrtJ.t, pk-JW .i<l.u*l» ih« CLOCK Koun rwauirtd 



Cr»di( 
Hour* 
(73 l» 



178 3t» 
(37 3S> 
(3« 391 



(40431 
144 47) 



□ 



Clock 
Hour* 
<73 7t 



□ 



r: 



ComPttt* only tt (hit Ptogr§m of 'tn NO •ctdtrry c cndit. 



Of lh» (otJl :ft»fil (Ot ctockl houri roquirtd for comDI«(ion of (r^i pfOflrtin ^nc'«»d 
un,v»ntty ftQUir^^ntt, »ttzt»v\ deptftmtntat ftquiftmtntt, ttc.l ho« m»nv nourv trt 
n#td^J to full>lidffp«flmtntll /•quirtm«nii STRUCTUnE D SOLE L V FOR 3TUDENTS IM 
THIS PHOGHAM' 

Of thf dep«rtmtntll rtqutftrntnii ir^iutvd m Lint 'A" ibovt. how miny houri irt n«id»d m 
tn« tollovwing crtti 

I) Cl***/0«m *turfy <\Or aiMX^Mfvd w^fh rfln^rsl rrs<nln#of tuPtritntt { 

7) CfOTi Uborttory *tudy (NOT «iori«/rd u rdniMl (roinmr or ArW •<P»r«rnr»./ 

3) C)in*C*l frctnlrtg tnd/or luptrvHsd (laid «ap*ritnct, inclurtinj itudfnt IMCnina •■0»ri«nc« 

If *opiicti>i« f/o« rny i (fHf't)Mts ut 7>/f.s ;m7 v/o«v rma' 7W/W%/vo co,v.s;srs 
of,uTiM/. Off tun l A fni wonk i-.t iMint. .rrs wmcn \< wt u may \ot 

Ht Accn\tv,\s\t:ti /iv nrKciAity st nicrvHr.i) laduhatury ur muAciic 

4) SOacitt proiKl hot rt. 

fi) Tht*i* or di**trt*(lon huuri 

Uf your (irvtram nf/rn a thttitanJ non r/irvii opUtin. Phate tf^ttr Iht huurttu ttiough rfir 
thftli option only u i-rw btfinf rtpsHtii and thrn rfii-r* ■ Thmtof dutfrtatton it optional ) 



□ 



*r mi* or dt*MrtJ(lon I* ootlonal. 



Th« totti of 1). 2),3». 4l.ir><J 6) ihould wjutl Ssction A" If fwt, pltti* tMpltii 



Of th« totjl cf»dit tof clock) houri r*r}uirrd for comoltiion of tht» orogftm, how nuny hour 1 jrt 
ntMird (or dtMrtmtntti tUcnvvi for dcptrtnitntat itqutftmttntt NOT UfUCWitd toWy tor h»tHh 
twthtnti.i^ Do NOT duDli;:4f» cftdit cloth hout* r*poMt4j m Section C . b«lo%v. 



Of lh« iai«l eitdil iar clock) hou'i retjuifff (or eOrnpUtton of thu proflrjm. how rrwny hou/i a 
nitdMf 10 comnlffft cuur*ti rptjinftd of jM <tijdtnti <f> tli« mritunon vrntthtf or not thty jrj 
■niDlltd in Ihii program (wmtnmn ctttrd Ovntfji fductfion fli'fjjirtmtnttl.^ 
Do NOT dupltcjlt crrrlit or clock houri fiporitd in Stctior> 8 , Jt ovt 



In ottitt tot » *tifdtnt to coniplafa ihri (>fi.g»<m tod »»ctivt fit tw«rd tritcidvd in |(tm I I P»tt» 
3. of Ihii form, >«j»v fTwny ^'jufi muft Lit t «n»/J (rom alt tuutca*^ 

IToUlofA * B * C) 



•i/PVrfiml (rflif t«pi»ripr>L t rtiiu.ritl (iV yriijr itMii(k>l«i> 



»i)Mf>tf4l* *tc .lor f^>t purp«>v» of P'WVtding wMtit t« rfion o» (ht Clinic.il fr Jmirvj jr » ■ 



(Ot (* r_ ] Vf.S ANSWtRfTtMSt? 19 



I [ ! ' 



PnOCEtD TO ITTM ?0 



1 1 (PJ«« 41 

31 



14(i 



ERIC 



138 



17. Hyoo* 



a Itim i6v*M "yn ",Qiw comp<eti ih« following chart r»9«rdjnQ your iHiJuttd inttrtution. 

NUMBER OF AFPlLiATEO 
INSTITUTtCNS 



INSTITUTION 
TVPC 



CARDS P7 I0 <01> HOSPITAL frrtwrf, Oo« I Supporftd, tfc.) 

103) FACILITY FOR MtNTALLV nCTAnOCO, 
PHYSICALLY MANOlCAPPtO, 
EMOTIONALLY OISTURBEO 

(03» OUTPATIENT CLfNrC 

(041 NURSING HOME/EXTENOEO CARE 
PACrHTV 

(06) 80CIAL8ERVICE AGENCY 

(061 MEOICAL CENTER f<^'**>^'><iy< 

(07) LABORATORY 

(06) PRACTITIONERSOFFICE 

(OB) STATE/LOCAL MEAL'^ H DEPARTMfNT 

(to) VOLUNTARY AGENCY f • . 
ConCirSoclilrf 

(11) CORRECTIONS tNSTtTUTION 

(12) COMPREMfNSIVE MCALTM PLANNING 

AGENCY 

(13) PAY CARE CENTER 

(14) ELEMiNTARY/SECONOARY SCHOOL 

(15) INSURANCE OFFICE 

(16) OTHERS specify} 



Ne.Loutad No, Locattd 

VmtNIn Your Ounid* Your 

School f School '« 

Admmiltrativ* AdminUtratiM 

SuvetVM* Struetur* 



(1) 



12) 



Writttn 
Affiliation 
A9'*«m«nt« 

With Your 
InMilutHMi 



NUMBER OF SPACES 
FOR YOUR ST UOENTS 



No, of 
OuarsntMd 
Spacts 
Rattrvad 
for Your 
Studants 

(41 



No, of 8pm 
Ucuatty 
AvaiUMo 1 
Your Stud* 
but rtot 
OuwantM 

(81 



(8 Who wifrqn for a Itudani «o aiiand in affihatad Pnltitutton/ | CHECK"bNLY OneI 
CARD 11 j,^^, I I FACILITY MEMBER FROM YOUR INSTITUTtON 

(14 2) STUDENT HIMSELF 

(U3) I I BOTH OF THE ABOVE SITUATIONS EXIST WITHIN THIS PFtOGRAM 

(U4) I I COOPERATIVE AHRANGCMENT AMONG FACULTY MEMBER. STUDENT. ANO AFflLIATE 



OTHER Snrcifvt. 



;7~;ri.oy rmmb., o( .n alf.h.ta .mt„ut«n OUtSlDE y«u. ^nool , «lm.n..t,-hw itructura r^po.trd ,n Colun^n QU /ir,n who concf rn«J 
with tha ifWfiuclrtjn Of luptrv.wjn ol your UijcUnt*. h*«* in ippointm«nt on your faculty' 



dsn I I Yffi <i6^> 

If "\ how m»flv of thuw in»«itutiOn» Ilita'J *n CoJumn (2l. Ubi 



I t ), r-*v« J n»rit>«( of th«i( Itaff on you* faculty' 



imb^f I.Kulty by in« jparoiifnjjff pwrtnt uf Ihfir 
t\ or thfl di(ljr.t<c 



JO. For fit craO.t ur clock houn o» touf«v li.t^.l .n S.rt.on A o» H.m 1 *> pt^-iw 'nrl-' H« H'^ nu, „ 

r.rr„\xt'2,ro\rj;:,':2."r.r„:::i=7^ - 



NUMuIn Of f'aCULt'v WITHIN PtrtCf NTAGC OF TtACHlNO ANO/OR SUFERVtSING TIME 
100% .° In 100'. lo« \y : '"U " f-O'- ' ^Q"',,, '^'^ 

::::_zn:iin: 



IIBI 

Of tJiP tntjl (Jrully rtl'fi 



172) 



1241 I3GI 
nl l.)« lilty u icfi in llnl |irtir)«jm' 



MRA Tt IPb9«S) 

no 731 



147 



139 



Ac e fdm t .on /Approval 1 ht piocris by wh-ch tn a^onCy or o'gamlt.ton »v«(utm tod rtcogmrts t progrtm of Itydy at nwjino 
ctn»,n pfCdflermmwl yuatificitioni o» JtincUfdl Fo, Ihn lurvfy , only ncnonjl aytncitt or orgamitiioni miN bt repofttd. 

PROGRAM IS ACCREOITEO/APPROVEO IPROCEEO T O ITEM 12\ 
[_"Z] PROGRAM ACCntOITATION/APPHOVAL IS IN PROCESS rP^^OCEEO TO IT EM TT] 

133 31 [ I ^ 'p^n « T ["n w^.s'^^in T »" °vPc *^ '^--'^C C_R E 917 E.g/APPj» OVEOORAPPRovALISinPROCESSaCAOEMIC 
' PORTION IS Jv<OT APKRCV60 PROCcEO TO ITEM 22] 

13341 I I '^^^!^,^t*^^*'^^^^^^y '^'^ *^''i:z)t''^l)i^}'^''f^OC^-SS EXISTS f OR THIS TYPE PROGRAM eUT IS NOT BEING 
I 1 SOUGHT. [PHOC ElOT niTEM 23^ 

(33t»J I I i'ROGRAM loo NEW TO SEEK ACCREOITATIONrAPPROVAL, [PROCEEO TO ITEM 23] 

NO ACCREOITATroN/APPROVALPROCESS EXISTS FOR THIS TYPE PROGRAM. (PROCEEO TO ITEM 33 < 



•pprovrO. tnd lupPJy tht mloriT.*t.on m ihf Coiumnl to me r^r< ol th« r*<ptcnvt aotncyi.*!), ui.ng tht cod« .nd.Oltd m Column! (B) tnd (C). 



tOI) 
(071 
(031 
(04I 
IOt*l 
(061 
1071 

loei 
;oQi 

(TO) 
(Ml 



(T3) 
(t4l 

(ttil 

Its) 

(f 7» 
(tfll 
(tUI 
(701 
(711 
(371 
(731 
(741 
1791 



ACCREOITING/APPROVING 
AGENCIES 



Profrim 
Utt 
Aecftdii*d 
lAI 



I ~| Accr«di1ing Curtirrtiiiinn o* GriiJuati EduccKOn 
I J lot MuiO'Til Admmntrilton 

[. 1 AmariLcn AciUimy Hidictrict 

r*~ T Am^ncin A«tociiliOn of Climcil Piiloril 
I . _ . I f (tutitiOM 

L . ^ ] Aff»«fi«»n AtiOcicliOn Mr 

; ) 

I _ J Am«fic»n AiKirialiOn o< Nui 
Lin American AilocictiOn of PcttOral Cou ' lotori 

en 

Amcric in Coll*Q« Ol Nurta MtdMivn 
Am*r<c«n CorrKliy* Thcfpy AiWcifliOn 



M»TltCi' Ati>it*ntl 
An«tln«tltti 



Ofniai Education 



It EducctjOn 

c>l on 



CD 



i«tic A i»cci«hOn 



I J Am«flc«n Madical TachnalOgnd 

f 1 Am«fic«n OPiOmatriC AiiOCi«tian 

Artiarir.an Pultlic Maalfh AiioCiatiOr? 
H«ndiLtpp*rl 



1 ol Ji l|l.«ttr Jlort 



I riB>ri»ari Cuwncil for '< I* ii<o'<al Dtvaio(im«n| 
Lttiu'«tofy 



MMlLal Library Aik 



r^tliOnjI / 



J flttirinat tfwifon»ti«Mt»i na«Mh AitociiHrjn 

J Oiltar tprcilfi 



Sittui of 
AccftdiUtlon/Appfovtl 

1 - full 

2 - CondltlofMl/ 

ftoviAiortjl 

3 - In PfOSM 

(Bl 



ft 'loo of Progr»ni 
Ace f jrdi ltd / Appr ov td 

1 - At.dt^»e Onlv 

2 - Oinkjl Only 

3 ■ Totil Progrtm 

(CI 



I 1P«7»6I 



148 



140 



S'' CTt OW D - PHOGRAM E^/BDLLMENT AND CAPACITY ^ 

33. HOW m.nv ,tuOtnU»«erf .nco>l«d .n lh.sP<ogr.m «l of Oaaber 15. 1973? E«lud. «ud«ntl in COCr«jpond.oc. caur«. aud.tarl. ar indents .t 
brinch csmpuMi foreign COUntri«. 

FULLTIME PART-TIME 
STUDENT YEAn Total Mi»« Ftmilt ToUl Mi»t 

CARD 12 1»l for Frtthtnant 

2ntS for Bophomort} ^— — 
3td lor Junior} — 

CAHD13 4th(orS.»tor) 

laUnal9,or tit .Maittr'i ytarf 

CARD 14 7th 



TOUl 

If ^t^H dOM n<rt it1i*ci ftormw Pf09t«m •OfoHrMm. oMtM •«oltin. 



^ !j2^?ciu^h7?cVoLp l^Mh y-hich .h. «ud.n, mo« closely Kien....e,. E«h Kud.n, should br ..Po..«J .n only ONE ^raup. 

MALE FEMALE 



RACtAL/ETHNiC GROUP 

BLACK/ArnO AMERICAN 
WHITE 

DRIENTAUAStAN 

AMEniCAN INDIAN 

SPANISH SUn^AME on SPANISH 

SPEAKING fl'ucrlu Miran t.ctin Arntncan 
Cuban, Mtr con Amertcun. C /iimno^ 

OTHER, I *., Utiplno. Alvul. Eikimo, «tc. 
{Spmclhi 



TOTAL 



Mow m»«y o» tht •bo<f» Mudtntt an iorm,itn itudtnt* {nut V S ciHtfntff 



75. Fof any giv«n inttf ing cImi in thil progf < 
OOnfttrtd. 



*m. atl-fTVitt Iht pirctntagt ol fludinu who w.H comp.«tB the program rirquireminU jnd r«ciive tht a««trd 



30. Mow 
ftcili 



Hufknti Ihsn Cdn izcommoOstvd for thit trwmrng wtthtn on§ V»»r ) 
MAXIMUM GRADUATES 



37. In whal cstandar yaar did Ihil Program lirsi accept iludenis' 



(60 All 


C01 1 D Prior lo 1940 




l07lD 19fl3 


MOlQ I9G5 


ItaiQ 196B 




1031 D 1940-45 


I05l[_j 19S0«0 


'obiLj ion] 


llllQj 1966 


M4! Q 1969 




(03) CD SO 


<0«»[ZD 10«1 


(ODlC 1964 


lUlCH 10^7 


nSI Q 1B70 



(loQ 1671 
07); 1 1972 



W. I, Ihrt program alidad on a r^ular b-s.s' M p.o»«^ o//»,.ry on a rcgu,., 6.ii. /i.. a d#6n./, ^nrfp,,.od,r ^cc/u/, /or ^ar.ic«^-r,on o/ ir.rfrnU y 

«2n □ VIS .67 31 NO .OtllJoNC ,04.:JrOUR .O7in0tVtN (lOaTLN 

I , r n f -l r— I Marathjn 

(03l!_J TWO <051L J r»VE <OfllLJ £'f"'MT «11lL_J itl>f^>tjnu 

<03lLJ THnrf lOGlQ '-"IX J09l[Zl NINE 

HRA Tf tf#»« 71 

O0 73J 



If "Vm. " how fr«ny •mmunfi 
(61<»41 ef^ttM •r* •ee»pi»»l taen v«af> 



149 



ERIC 



141 



114 17) 


n 


1965-66 


11821) 


□ 


196667 


133 2'5) 


□ 


196768 


<26 29) 




196069 


00 33) 


□ 


1969 70 


(3437 


□ 


1970 71 


(3841) 


□ 


1971 72 


(4345) 


0 


1972 73 



• '• (or Mch y«ir.) 
'4«'««» I I 1973 74 
(80 83) ( 1 1974 7^ 
<84 57) r \ 1975 70 



AftVOonow .mplemcm.rgor pUnn.rv, u, ,mp\emrnx yy.thin the ne«t 2 ve«ri « significant chjng* in thil pfogram i «nrollm«nl^ 

'W IJ I J NO CHANCE IG PLANNED [PROCfEEO^T O ITEM 32] 

I J YES. PHOCRAM IS OEINO EXPANDED | PRO C EED TO ITEM 33j 

158 3> I I YES. POOCOAM tC DEtNTi CUOTAILED (pROCEEO TO ITEIvTsTI 

L ] YES. PROGRAM IS DEINCPHAGED OUT DAT E OF F (N AL E N TE R iNC CL ASS fpHOCeeO 1 O t TEM 3 2 j 

OFFICIAL USE ONLV 



(59 t.0) 



liTrtJSil*"' " t.p.,n.„no. «hj> ,e.i«.n> prevent or m,.kr unw.^e th- e.pani.on of thii Program ' Pie.^e .n<^.c«ir lh« de^ f e of conttriml 
l'rOB»iin*l p»»l«nr anfOltmtnt It Mntfsctory. [PROCEEOTO ITEM33 ] 



REASON fnn cnNCrRAiNT ^° MODERATE SEVEHE 

REASON FOR CONSTRAINT CONSTRAINTS CONSTRAINTS CONSTRAINTS 



Lpmit»<J ■fTtpiQvm*nt oppaMuniii*! (or 0fid<jii«t in thil tpvciillV 



LimMMl op»rAling tuniU li'i.ii//.r.. <u adJUtttnol /aruUv 

fifhrr ttaff. I'tuil'f^t* 'H , ttt' i 



(ntuMiCiani or untuiiafii* priytical (■cit<ii*t »or jidieiic mtiruciion. 
|ni<}*(iu*i* Of intulnr<rnl climril Unni'tg (miMUt 
rr>»uffici*nl fmsnti*' •irf for iiuilanti 

Olh»r (Sftrrifyl 



150 



142 



MCTION C - CUI OANCC INFORMATION 

33. PiNM chtck lh« tnlr«oc« r«quir«mtnl» for your inniluHon or your 
Ot plMC9m*nt pufpottt.) 



pro^rwm. (Do NOT 'nclu<M rw tt •d^**^ r^»r^ *ot gui<MtK0 



Ua-D I i INSTITUTION MAS OPEN ADMISSIONS POLICY. 

W3 1) i I PHOORAM HAS OPEN ADMISSIONS POtlCV 

fNTHANCE flEOU»REM€NTS 

(4446) »chol«lle Aplltxid* T»«t lCEEBS«r»«) 

L) ^ampl* (CEEB S«fi*«) 

MTMN<CEEBSlriM) 

■ ^ TMttn« Program Eman'iMtlon (ACT) 
^ ■J ERtmlnvtlon ■ Aplltud* T«H 
. MKord E««mJncllon ■ Adv»f»c»d T«t 

(rU—» tp^eirv) 

Millar AnalofV 

Sian^^sad Nktlonat ERamlrMlton • Not 



InMHutlOA ■ d««i«r»«l E««*"in«tlon 
P«r«on«> lnt«rvl««w 

Orado ^Jnt Avara^ oh e ^ ■ t -v^wn CSiWfi/y 
■lofrapMcai Matarlal 

Audition 
PortlollO 

p»a*afa««a/ to taratt Ta*t» 

Othar rP««a«« "P**'^' ■ 



AEOUIAEO by 
INSTITUTION 



RCOumEO iV 
PROGRAM 



OFFICIAL USt ONLY 



34. For fouf-yMr collagas 



CaROiv 



.n^ar>.t^ only, doa. your .r^t.tut.on accept a»d,t> «rr>ad by ruOam. .n . two-year collagaP 



14-1) i i V 



ES 



(14 3) 



NO 



COMMENT? 



^ comp|.,«i apphcai.oni vwat t ract.vad lor th.> program i moft ractnt f otttinfl cliu' 

NUMBER OF APPLICANTS 



(15 IB) 



36. For your progr.o,. do you ma.nt-.n . w-t.ng ...t ol Qu.hl.ad .tud.nt. «ho war. not ac1m.tt«l tha.r f.nt -PpLcaLon? 
M9-1) I I VCS (192) I I NO 



• hoM lOfiQt* * itudant * nama rn»int*lfad on 



MONTHS 
OfflCIALUSE ONLY 



HRA T1 IPafa 91 

(ia73) 



i5i 



ERIC 



143 



Whil is tht coJt 10 nurjcnu to compleie ,he enl.re proqra.T,. e«clud,n«l ,oom and board' iFrom Um^ of rnstncuhnon for CRAOUA TE prognm^. OR 



NON RE.SIOCNT 



TUITION (or timi\ar t**) 

LAB FEES 

UNIFORMS 

OTHtRS 



TOTAL 



(24 28t 
<34-3 / 

{48-50) 
(S4 57) 

(G2 66) 



(20-33) 
(3841) 
(4S47) 
(31 S3) 
(68^1) 

(67-71) 



)43) 



Cbtcfi th« tvpr\ol (ifuncijl «< .jvJiMbtt lo siudenij in your ( jrim 

>20 I 1 

«Onl I GFNERAL «NST'TuTlONAL SCHOLARSHIPS 

(02) [ 1 SPLiJIFIC PROGRAM SCmOLAHSH-^'S 

(OJl f" n FEOERALLV INSURED LOANS 

(04) ( I FEDERAL GOVERNMENT SCHOLARSHIPS 

(05) r.OVENNMENT LOANS 
(06> l I STATE GOVERNMENT SCHOLARS^'' 
107) SlATt GOVERNMENT LOANS 
(Ofl) WORK/STUDY PROGRAMS 
(09) 1 . ] TRAINECSHIPS 



(.ml I SALARIES F-AIO BY INSTITUTION ORCLINICaL 

I'Otl I AFFILIATE 

(11t | I STtPENOS 

(12) 1 I G, I. BILL 

113) 1 I FELLOWSHIPS 

M4)| I ASSISTANTSHIPS 

(15) 1 I OTHERS. iSPretfyi 



Ptojse KTimair the pcrcent.iqe ol your proqranVs students vw io work at the varw tinrw as they are enrolled in tht program tn ordet to P'ovidc at iCait 
pm o( their suPPOn. 



'lI 



Oo you d M-fl vour students in hnd.oq efrtpioyrrwnt upon completion ol th'» pfoyam' 
(47 1) ( I VES (47 ?) [ I NO 

BEFORE AFTER 
If Chech b«ln«« ih« tvP«l>) 0( iMittanca q.vtn GRAOUATION GRAOUATlON 



FOrrT\«l U^tacrment ufftce. rtc.t 
Informal (Faculty Cnntactt, <ic , 



(48 49) 

ISO SI) 



[ID 
CZI 



□ 



l.« the ndnie and nile ol Ihe Pro<|<jm D.fP(.tor or oiher Otrvin vvr^o ran be contacted lor lunhpr informanar about this Program. 



TE LEPHQNE (ArKO Cidc. \umbcr, h*t t 



Rnpor>dtnt \o this vufvey inffn. i| d«tt<frrnt Mian Program Di<ecttir no<ned above, Shculcj be pr^tcred betow 



TE LEPHONE l.Xrra Coil*. \u>nb*r. tMt i 



T1 IPa0« 101 

I) 
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1h*nl( you for complf <ing ihn urvty. The inform«tiOn thai you so kindly OfOvK^ed will b« of Qftat UM <o both guklancf counMlon tnd health planntn. 1 
«Moa balowv ht bmn lat atida for any commanti you might havt co ■kctf ning thi« lurvtv- 



PLEASE RETURN THIS COMPLETED QUESTIONNAIRE TO: 

ASSOCIATlOM OF SCHOOLS OF ALLIED HEALTH PROFESSIONS 
ONE DUPONT CIRCLE. N VV. 
SUITE 300 

WASHINGTON. D C. 20036 



MRA T> |P*9* 111 

MO- 73) 
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" PUSLIC HEALTH SERVICE 

HEALTH nesounccs administration 

BUREAU OF HEALTH RESOURCES DEVELOPMENT 
DIVISION Of MANPOWER INTELLIGENCE 
IN COLLASORATION WITH THE 

ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS 
1973 INVEHTORY OF HEALTH 0CCUPAT10N$ EDUCATION PROGRAMS 
IN nVO-YEAR AND FOUR-YEAR COLLEGES AND UNIVERSITIES 

INSTRUCTIONS FOR QUESTIONNAIRE III 

FORM HRA T3 ( 10-73) 



nrUttN OF THE OUESTIONNAIRE ; Please complete this quejtionnaire and return it to the Association in the enclosed 
■wiftpo n#i uti» th.... QiM>rtinn»«hmiiH h« directed to Ms. Markne Leonard at the Association Head- 



I in Wcshington. D.C.. Area Code 202. Phone. 293-3422. 
M qucttionMire should be completed (or each health occupational program being planned at your institution . 
fore attempting to complete the questionnaire, please take a few minutes to read the followinj dcriniiions and criteria for 
^iot future proframa. 



- Of PINITKiMS AND CRITERIA FOR RETORTING PROGRAIMS - 



LOG RAM • A health occupations education program, for purposes of the Inventory, includes formal classroom instruction, 
ioratory Inatruction. clinical trainint. and'or supervised field experience. leading to competency in a speofic health occupation 
Pfofea^n. and resulting in a defrec. certiHcate. or diploma. PROGRAMS DFFERBD AT DIFFERENT AWARD LEVELS 
iO HAVING DIFFERENT PRE-REQUISITES ARE CONSIDERED TD BE SEPARATE PROGRAMS. A SEPARATE 
DESrriDNNAIRe MUST BE COMPLETED FDR EACH PROGRAM. 

M following requirements musi be mrt for the inclusion of a future program in the Inventory: 



# The planned program will become active with an cstab- 
Hthcd matriculation date between October IS. 1473 
and October 17. I97S. 

# A diploma, certincate. or depee will be granted by 
the reporting institittion after the professional com* 
ponent of the (.rograni has been completed. (Note: 
do nor irport prognms which will award ntitv a 
"Cerrifkare of Attendatur, "f 

# The planned program will be at least 36 clock hours in 
duration. 

ICLUSIONS : The enclosed Closmry of Occupational Tuln 
pftacnt examples of health .occupations whose education pro- 
imt will be included in the Inventory. Tha list is not intend- 
I to be all inclusive. Programs for occupations not specifically 
led should be reported if you consider them to be within the 
intwork of the Glossary. 

yARp LEVEL ' Degree, diploma, and certiHcate propams 
ould M reported in this survey and arc deHned as follows 

Dearee Program . Any program which results in (he 
awarding oi an associate, bachelor's, master's or doctor 
al degree. 

Diploma Program. Any program which results tn a 
diploma granted for at least 3 but less than 4 years of 
trainint after the 1 2th grade. 

Certificate Program . All of the following certificates 
should be reported; 

• Occupational/Vocational Certificate : Certificale 
awaraed for training of at least 36 clock hours 
duration but riot more than 36 months duration 
after matriculation in the program. 

• Colle^ate Certificate : Certificate awarded for 
rraining (other than continuing education) of 
.nore than 36 months beyond the 1 2th grade, or 
post-baccalaureate training for which NO addi- 
tional depee is granted. 

• Certificate of Advanced Standin g: Certificale 
awarded for training which is beyond the 
Master's, but NOT at the Doctoral, degree level 



Continuirig Education Certificate : Certificate 
awarded for training to maintain a health 
worker's proficiency, which signifies evaluation 
of the worker's participation in the program. 



PROGRAMS OFFERED AT DIFFERENT AWARD LEVELS 
ARE CONSIDERED DIFFERENT PROGRAMS AND 
SHOULD BE REPORTED SEPARATELY. 



EXCLUSIONS : The Inventory is limited by the exclusion of 
various types of programs. 

DO NOT report: 

• Programs which award only a "Certificate of Atten- 
dance. 

• Ptopams leading to the M.D. or D.D. degree, graduate 
and continuing education of physiaansand premedical 
courses. 

• Programs for dentists, optometrists, podiatrists, phar- 
macists, and veterinarians. 

• Programs leadinalolicen-iure as R.N .L.VN .1 P N , 
jnd programt of continuing educjiion lor such per* 
sons, hul programs lor niirsing-reljleJ occiipjlions 
are incluiled. 

• Programs for engineers at alt levels with the exception 
of those programs which you judge to have a significant 
biomedical/environmental health content or emphasis. 

• Programs for natural scientists such as biologic and 
microbiologic scientists. 

• Programs for social scientists, including psychologists. 

• Propams for social workers at all levels with the ex- 
ception of those programs which you judge to have a 
significant medical or psychiatric content or emphasis. 

• Propams for msthematiciansand statisticians al all 
levels with the exception of those propams which you 
judge to have a signiflcani health stsltsttcs content 
and emphasis. 



PLEASE PRINT USING BLUE OR BLACK INK 
WHEN COMPLETING THIS FORM 
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1973 INVENTORY OF HEALTH OCCUPATIONS EDUCATION PROGRAMS 
IN TYVaVEAR ANO FOUR-YEAR COLLEGES ANO UNIVERSITIES 
QUESTIONNAIRE III - FUTURE PROGRAMS 

FORMHRA T3 (ia73) 



O.M.8. Approval No. «a«73131 
Approval EMplfM: JUNE 30. 1174 



SECTION A • INSTITUTIONAL DATA 



1 RnpofMJing InShutton 


OFFICIAL USE ONLY 






NAME 








CITY 


STATE . 


ZIP CODE 








2. RMponctont 
NAME 






TELEPHONE DATA 








AREA CODE 


NUMBER 


EXT. 


TITLE 


DATE 



SCCTIOM B • PROGRAM IDENTIFICATION 



1 . From Ihii tnclOMd G/cMwy ot OccupttiOnal TttlM . indicait in th« boxes tMlow lha TWO-DIGIT numbar of lha maior cata^ory «mo which your 
progr a m falls. 



(15-161 



MAJOR Category 



2. From thia occupational titlei Inifd undar m^or caiaooritt ol tha CtosimrY . mdicaia in box«t balow tha TWQ-OlGlT coda numbar ol th« oocwpatton 
' " ■ ... . ... rrp«(ad. 



««hich moil cloielv reiambitt thai 'or M^tich your studanli will b« prrp«(a( 
OCCUPATIONAL TITLE 



(19 201 



M nothing m ih« Gtopary approximatai lha occupa(to<idl iitla lor which yo«ir ftudantt wtll b« praparad. indicata tha oocupaikinal lhl« vnhlct) will 
datcrtba your training ef <oni. 



M you have mdicatfd that no occupaiionat titt« in tha CIosuty approximatai that for which your ntidams will ba praparad. a daicription of tha 
diiiiri communly anociatnl with tha occupational titla. 



If your program'i occupatonal trtla vmm not lid ad in tha G/oqary . ploaia tar>dany matarialt you ha«« to furthar daxrtba your program. I.a.. cttslog. 
brochura. tie . whan returning tha qua«iOnnaira. 



3. By what titia ii Ihii program l(nowr> at your •n$Tilution> 



OFFICIAL USE ONLY 
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IndtCJM the MINIMUM pfWioui cducmoif to t>« REQUIRED for tniry m i th'-. program. 

(Nott: If It MCtnu .ifipropruttjur vou to thock morw th»n one. yoo m*K t reporting morw xh^ on* ptogtMn on ihif fonn Pl^tt* r^-9*»mmt th» dthnition 
of '^nffam" ioottd 



mo 02 

114-31) 



I03J 
«»] 
(04J 
(CS 

<C^] 
(071 
(uOl 

(101 
(11 



th* ffi/STflUCTlONS.I 

I I NONE 

I _ ) SOMt MIGM SCHOOL rSp«cKy Uinimum CniUa j 

I I MIOM rCHOOL OIPLOMA 0« CERTIFICATE OP MiGM SCHOOL EQUtVALENCV 

I { LESSTHAN 2 YEARS COLLEGE 

[ } 2 YEAP5 COLLEGE ivlthout Dcfc-fwJ 

[ I nc3tSTEneo nurse PRFPARATION 

I { ASSOCIATE OCGREL 

I I 3 VtZ- RS COLLEGE 

I j 4 YEAH5 COLLEGE imUhOut Otgrti) 

j I UACMELOH'S OEGNTE 

I I MASTKR-S OEQHEE 

I ] OOCTORAL OEQREE 

I I OTMEM irU<U€ ip^cify) 



FOR OFFICIAL USE ONLY 

(22-23} I I 



0<«ck ihc ipfCilic acitlcmicU.ii^n'OufVjllJ lo bt REUUIREO lor tniry ,nto Ihil prc»r«m, pCHECK AS'V t^NY AS"/- : PLY | 

I 1 :iOClALy8EHAVlOR SCIENCES 

SPECIFIC HEALTH TRAINING 

(12) [ I 8nlc Propar<Jt>ui> ifi Occupuliari or Oik«:rpli 
for which thll ■* <in advsncuO rourto 

t13) [ I Numng.R.N. 
(U) I I OthOf Spec hc Hcailh Tr-»inig 

(19) I I REOUmED BACKGROUND NOT ELSEWHEne 

CLASSlhlED. 

(si^ccifv) 



(01) 


CZj 


NONE 


(OS. 


CZ] 


UlOLOnCAL SCIENCES 


(03) 


n 


wHEMICALSCiCnCES 


(04) 


1 1 


CLIiRICALSKILLS 


(00) 




FINE ARTS 


(GO) 




GENERAL SCIENCES 


(07) 




INDUSTRIAL ARTS 


(OU 




MATHEMATICS 


(00) 




PHYSICAL EDUCATIDN 


(1Q> 




PHYSICAL SCIENCES 



Indtuiw ihc typtf ol pro^jram you an roporiing. { CHECK ONLY ONE j 

(D4-1) 1 I P ASIC OCCU PATIONA L PREPARATtON : Prooram rlulUJncd to providt Itud^ntl with the knowledge and ^mIU nCt\JitJ lo 
work mil tpoolic occujMiion ot th« tntiy levirl of thot oecupotton. Admillion toprocrain Joul not rcqUiro picvioul loirnai 
traxitnQ in thu occu|)Otiori ijut mjy build on prtvioul inloimal Irainirvj or pruct.^al txpofiffi.Cc. Typ cglly, Ihil typti o( 
progum grantt the "firit ptofotlionflt degree," lejdt to Ciirlirication or Itccnium, or pfuparci Itmicul fur J.i cntry-lLwl 
i%>'j. Tiig piogram rruy b<i ocjdumic the unJutgroduate luvol or tifiy bo non-acodemic. 

(S4-2) 1 1 ADVANCED EDUCATI ON OR TRAINING ; ProfliOm dtlign«d lo providt hujith woiktri wnh fof-nal cducaiio i oi truininQ 
btyond ih4t which n of ftrtd tt "Bat'c Occup«tion4l Pnp*rttion.'* AND which conltri oddmonal .icadtmir cioftit or pro* 
lirtiio«>al recognition in a Ipttcific diiciplina or occupation. Thit typvol progrtm tncludtt SPECIALTY TRAINING whi«:h 
qualihot the individu«i in « lecognijod ipccttl'.y ol hit dlKiplirv*. for whiCh there tre specific Klucation.il •ifquircrnemi beyond 
^ "Cji'C OccupJiional Prtpareiioo." 

I ! C0^TINUING EDUCAT^Q^f : Program of ifducationfll ectivitiet deigned tomei/itim « hcel'.lt wo<ker'i proficiency tn hit 
oC( up«iion, Continjing education up-ditet "tfttic OccupetionBl Prep«retlon," oi "Advenced Educetlon." 

(M-c» I ] TcACHER TRAININ G: Program which provide irxJividuuls ALREADY TRAINkD m a htJlth piofeiiio*! w.lh coir . iuncy 
.tt ttjchtfft or at Hductlionaf program manogert. Teacher treining rr.jy i.icluotf tome eUmenttVvhich a.e •dvancvO edu'otior* 
or training, but il it n«v«f Itmittd lo Ihit. 



IfIA • r3 (^aoeS) 

10-73 
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7. Hww many c«>«nd«r monihs. r«cluitv« ot vacation tim«. t^tll b# requtrad lo» i it>Klent to corrplet* thi» program' 
(S5 57) 



8. tndicf tha ItvUt w hich thitpfouram will ba offarad and tha SPECIFIC twarj *o graitPdupon cotr^pletrott of tha program (i.a.. 8S. 8A, ktPH. €tcj 
[CHECK ONLY OWC| 

l^kit*: It ft w» 9 m a a^rophtt* for you to chtck morw thsn on*. You m*y t>€ mtorri more th»n on» program on (htS fom*. Pt0»u n-txtmin^ th» 
definition of "fogrwm" found tn thw INSTRUCTIONS.) 

SPECIFIC AWARD 

LEVELOF OFFERING CONFERRED 
(58-891 (01) I ) OCC/VOC CERTIFICATE I a»M l>«an fi .-nonfh^J 

(02) I ) OCC/VOC CERTIFICATE II (6 flur/rw (>«an /? fnonrh«l 

(03) [ [ OCC/VOC CERTIFICATE IIM/2 flut J*M f-an 2< month*) 

(04) { [ OCC/VOC CERTIFICATE IV f24 36 m.,nlh*} 
(06) j [ DIPLOMA 

(06) { j ASSOCIATE OEGREE 

(07) [ I ASSOCIATE OE G RE E ♦ CE PT I F IC AT E 
(06) I ) BACHELOR S OEGREE 

(09) I ) BACHELORS OEGREE • CERTIFICATE- 

(10) [ I COLLEGIATE CERTIFICATE OlStLY iTratninM at v bey ,nd baccalaurralr Uveli 

(11) I ) MASTER S OEGREE 

(12) I ) MA<:TER'S OEGREE tCERTlF'CATE 

[ I CERTIFICATE OF AO> 

I I Dtgnv t9V€t t>ul not at I 

(14) I I OOCTORAL OEGREE 

<15) j COIStTINUINti EOUCATlON CEHTiFlCATE 



AOVANCEO STANDING rrnjtmng htynnd Mfuler i 
t [>octonil Drcr*f Ui'tl) 



OFFICIAL USE ONLY j | ~ ■ ! | | — 

60 bT 62 63 64 QS 66 67 68 69 70 ~2 74 75 

9. In what nnonlh and ve«r •» matncutation ol ihe fifit clsit planned' 
CARO 03 OFFICIAL USt ONLY | [ 

(14 17) I 

MONTH YEAR 

10. What It th« anticipated caPScity ol tha program's pntwmg class' 

(18?0) I 



CAPACITY 



PLEASE RETURN THIS COMPLETED QUESTIONNAIRE TO: 

ASSOCIATION OF SCHOOLSOF ALLIED HEALTH PROFESSIONS 
ONE DUPONT CIRCLF. N W 
SUITE 100 

WASHINGTON, DC 20036 



HRA.T3 (Pa^ 3) 
10 73 
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APPENDIX B. SELECTED TABLES 
USEFUL FOR ESTIMATING 
HEALTH MANPOWER 
REQUIREMENTS AND SUPPLY 



Page 



List of Tables 
Health Manpower 
Requirements 



B-1. Number of physician visits per* per- utilization of Health Services 

son per year by family income, sex, 
and age: United States, 1969 152 

B-2. Number of physician visits per per- 
son per year by race, sex, and age: 
United States, 1969 153 

B-3. Number of physician visits per per- 
son per year by race, family income, 
and age: Unaited States, 1969 154 

B-4. Number of dental visits per person 
per year by race, sex, and age: United 
States, 1969 155 

B-5. Number of dental visits per person 
per year by race, sex, and age: United 
States, 1969 156 

B-6. Number of dental visits per person 
per year by race, family income, and 
age: United States, 1969 157 

B-7. Number of short-stay hospital days 
during the past year per person with 
1 + hospital episodes, by number of 
episodes, sex, and age: United 
States, 1969 158 

B-8. Number of discharges from short- 
stay hospitals per 100 persons per 
year, by sex and age: United States, 
1969 159 

B-9. Estimated total resident population 

by age, sex, and family income level: v 
United States, 1970 159 
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B-10. Estimated total resider/. population 
by age, sex, and family Income level: 
United States, 1980 160 

B-11. Estimated total resident population 
by age, sex, and family income level: 
United States, 1085 160 

B-12. Estimated total resident population 
by age, sex, and family income level: 
United States, 1990 161 

B-13. Care utilization rates by population 
category and by type of care: United 
States, 1990 182 

B-14. Estimated health manpower by type 
of care and type of occupation: 
United States, 1970, 1980 164 



Health Care Expenditures B-1 5. 



B-16. 



National health care expenditures by 
type of expenditure, fiscal years 1968 
to 1972 168 

Per capita expenditures on major 
health care items, fiscal years 1968 to 
1972 169 



Physicians' Workload B-17. Average number of weeks practiced 

per year by specialty and location, 
1968 

B-18. Average number of weeks pr'^cticed 
per year by specialty and h-uation, 
1970 

B-19. Average number of hours practiced 
per week by specialty and location, 
1969 



B-20. 



B-21. 



Average number of hours practiced 
per week by specialty and location, 
1971 

Average number of hours per week of 
direct patient care by specialty, 1966- 
71 



169 



169 



170 



170 



171 



159 
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S 22. Average number of hours per week of 
direct patient care by specialty and 
iocation, 1971 172 

B Average number of weeks practiced 
per year by census division and 
specialty, 1970 173 

E:?4. Average number of hours practiced 
per week by census division and 
specialty, 1971 174 



Health Manpower 
Supply 

B-20 Abridged life tables by race and sex: Mortality statistics 

United States, 1972 175 



B-26 Annual labor force separation rates kS'^^'^P^^o 
by state and by selected health care separation Rates 

occupations, 1970, 1985 181 

B-27. U.S. labor force separation rates for 
men and women by selected health 
care occupations, 1970, 1985 183 
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Health Manpower Requirements 
utilization of Healtli Services 



Table B-1. Number of Physician Visits per Person 
per Year by Family Income, Sex and Age: 
United States, 1969 





Family income 


Sex and age 


All 


Less than 


$3,000- 


$5,000- 


$7,000- 


$10,000- 


$15,000 




incomes! 


$3,000 


$4,999 


$6,999 


$9,999 


$14,999 


or mor^ 
^ — — 


Both sexes 






Number of visits per person per year 




All ages 


4.3 


A O 

4.8 


4.5 


3.9 


4.1 


4.2 


4.5 


Under 5 years 


5.7 


4.2 


4.6 


5.2 


6.1 


6.7 


7.1 


5—14 years 


2M 


2.0 


2.0 


2.2 


2.7 


3.4 


3.7 


15—24 years 


3.7 


3.7 


3.9 


3.7 


3.8 


3.5 


3.7 


25—34 years 


4.4 


4.6 


5.0 


4.0 


4.2 


4.5 


. 5.1 


35—44 years 


4.1 


SS 


4.9 


3.8 


3.8 


4.2 


4.2 


45—54 years 


4.3 


5.4 


5.6 


3.7 


4.2 


4.0 


4.4 


55—64 years 


5.1 


5.5 


5.4 


5.4 


5.4 


4.6 


43 


65—74 years 


6.1 


6.2 


6.2 


5.4 


6.3 


6.3 


9.2 


75 years and over 


6.2 


5.7 


6.9 


6.2 


5.6 


6.7 


8.5 


Male 
















Alt age^ 


3.7 


3.9 


4.0 


3.3 


3.6 


3.9 


4.0 


Under 5 years 


6.0 


4.2 


4.6 


5.3 


6.8 


7.0 


7.0 


5—14 years 


2.9 


2.1 


2.2 


2.3 


2.9 


3.7 


3.6 


15—24 years 


2.9 


2M 


2.5 


2.8 


3.0 


2.9 


3B 


25-34 years 


3.0 


3.7 


3.6 




2.9 


3.1 


2.5 


35—44 years 


3.3 


4.1 


4.8 


3.2 


2.9 


3.5 


3.4 


45—54 years 


3.5 


3.9 


5.0 


2.7 


3.3 


3.6 


3.7 


55—64 years 


4.8 


4.9 


5.7 


4.7 


5.1 


4.6 


4.7 


65—74 years 


5.5 


5.6 


5.7 


4.6 


5.7 


5.1 


8.1 


75 years and over 


5.5 


4.7 


6.3 


4.8 


4.9 


7.5 


8.3 


Female 
















All ages 


4.7 


5.4 


4.9 


4.5 


4.5 


4.5 


5.1 


Under 5 years 


5.5 


4.2 


4.6 


5.2 


5.5 


6.3 


7.2 


5—14 years 


2.6 


1.9 


1.7 


2.2 


2.5 


3.0 


3.9 


15—24 years 


4.3 


4.7 


5.0 


4.5 


4.4 


4.0 


3. 7 


25-34 years 


5.7 


5.2 


6.0 


5.2 


5.4 


5.9 


73 


35-44 years 


4.8 


6.7 


5.0 


4.3 


4.6 


4.9 


5.0 


45—54 years 


5.1 


6.3 


6.1 


4.6 


5.1 


4.5 


5.0 


55—64 years 


5.4 


5.8 


5.2 


6.1 


5.7 


4.6 


4.9 


65-74 years 


6.6 


6.6 


6.7 


6.2 


6.7 


7.6 


10.4 


75 years and over 


6.7 


6.3 


7.6 


7.2 


6.1 


6.2 


8.6 



! Includes unknown income. 
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Table B-2. Number of Physician Visits per 
Person per Year by Race, Sex, and Age: 
United States, 1969 



Sax and age 





White 


All 


Total 


other 


Number of visits per 


person per year 




A A 




5.7 


6.1 


A f\ 


2& 


2.9 


1^ 


3.7 


3.7 


3.3 


4.4 


4.5 


4.1 


4.1 


4.0 


4.7 


4.3 


4^3 


'4.4 


5.1 


5.2 


4.5 


6.1 


6.2 


4.9 


6.2 


6.3 


5.4 


3.7 


3.9 


2.8 


6.0 


6.4 


3.8 


2.9 


3.1 


1.8 


2.9 


3.0 


2.1 


3.0 


3.1 


2.3 


3.3 


3.3 


3.5 


3.5 


3.6 


3.0 


4.8 


4.9 


3.9 


5.5 


5.6 


4.4 


5.5 


5.5 


5.3 


. 4.7 


4.8 


4.2 


5.5 


5.8 


4.2 


2.6 


2B 


1.8 


4.3 


4.3 


4.4 


5.7 


5.7 


5.5 


4.8 


4.7 


5.6 


5.1 


5.0 


5.6 


5.4 


5.4 


5.0 


6.6 


6.7 


5.4 


. 6.7 


6.8 


5.5 



8oth $ex« _ 
AH ages 



Under 5 years 

5—14 years 

15-24 years 

25—34 years 

35—44 years 

45-54 years 

55-64 years 

65—74 years 

75 yoars and over 

Male 
Alv ages 



Under 5 years 

5—14 years 

15-24 years 
25-34 years 

35—44 years 

45-54 years 

55-64 years 

66-74 yoars 

75 years and over. 

Female 



All ages . 



Under 5 years ... 

u— 14 years 

15-24 years 
25-34 years 

35—44 years 

45—54 years 

55-64 years 

65-74 years 

75 years and over 6.7 
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Table B-3. Number of Physician Visits per Person 
per Year by Race, Family Income and Age: 
United States, 1969 



Family income and age 



All incomes ^ 

All 893$ 

Under 15 years 

15—44 years 

45—64 years 

65 years and over . . . 

Less than 
$5 XK) 

All ages 

Under 15 years 

15—44 years 

45—64 years 

65 years ond over . . 

$5,000 or 
more 



All ages . 



Under 15 years. . . 

15-44 years 

45—64 years 

65 years and over 



Total 



White 



All 
other 



Number of visits per 
person per year 



4.3 


4.4 


3.5 


3.7 


3.9 


2.5 


4.0 


4.0 


3.9 


4.7 


4.7 


4.4 


6.1 


6.2 


5.1 


4.6 


o.O 


3.5 


2B 


3.3 


2.1 


4.3 


4.4 


4.1 


5.5 


5.8 


4.4 


6.1 


6.2 


5.5 


4.2 


4.2 


3.6 


3.9 


4.0 


2.9 


4.0 


4.0 


3.9 


4.ii 


4.5 


4.6 


6.4 


6.6 


3.4 



^Includes unknown income. 
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Table B-4. Number of Dental Visits per Person per 
Year, by Family Income, Sex, and Age: 
United States, 1969 



Sax and acifl 

OilU 




Family i'^ome 


AM 
incomes^ 


Less than 
$3,000 


$3,000- 
$4,999 


$5,000- 
$6,999 


$7,000- 
$9,999 


$10,000 
$14,999 


$15,000 
or more 








Number of visits per person per year 




Both sexes 
















AM ages 


1.5 


0.8 


1.0 


1.1 


1.4 


1.9 


2.5 


Under 5 years 


0.3 




• 


» 


0.3 


0.4 


• 


5—14 years 


1.8 


0.8 


1.0 


1.2 


1.7 


2.2 


3.2 


15—24 years 


1.7 


1.4 


1.2 


1.4 


1.9 


2.0 


2.5 


25—44 years 


1.6 


1.0 


1.1 


1.0 


1.4 


2.0 


2.4 


45—64 years 


1.6 


0.B 


1.2 


1.2 


1.4 


1.8 


2.5 


65 years and over . . . 


1.0 


0.6 


1.0 


1.3 


1.7 


1.3 


2.G 


Male 
















All ages 


1.4 


0.7 


0.8 


0.9 


1.3 


1.7 


2.3 


Under 5 years 


0.3 


» 


» 


» 




• 




5— 14 years 


1.7 


0.8 


1.0 


1.1 


1.6 


2.2 


2JB 


15-24 years 


1.6 


1.4 


0.9 


1.4 


1.8 


1.6 


2.4 


25—44 years 


1.4 




0.7 


0.8 


1.3 


1.8 


2.3 


45—64 years 


1.4 




0.9 


1.0 


1.2 


1.6 


2.2 
• 


65 years and over . . . 


1.0 


0.6 


0.9 


1.0 


1.5 






Female 
















All ages 


1.6 


0.8 


1.2 


1.2 


1.5 


2.0 


2.7 


Under 5 years 

5— 14 years 

15-24 yean 

25—44 years 

45—64 years 

65 years and over . . 


0.3 
1.9 
1.9 
1.8 
1.7 
1.1 


• 
• 

1.4 
1.1 
0.9 
0.6 


» 

1.1 
1.4 
1.4 
1.5 
1.1 


1.3 
1.3 
1.2 
1.3 
1.5 


1.8 
1.9 
1.5 
1.7 
1.8 


» 

2.1 

2.4 

2.2 

2.1 
• 


3.6 
2.6 
2.6 
2.7 
3.3 



^ Includes unknown income. 
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Table B-5. Number of Dental Visits per Pei^on 
per Year, by Race, Sex and Age: 
Ur.lted States, 1969 



Sex and age 




Total 


White 


/■'I 
other 


Both sexes 




Number of visits per 




person per year 


All ages 




1,5 


1.6 


0.7 


Under 5 years 




0.3 


0.3 


• 


5-14 years 




1.8 


2.0 


0.8 


15—24 years 




1.7 


1.9 


0.3 


25-44 years 




1.6 


1.7 


1.0 


45-64 years 




1.6 


1.6 


0.8 


65 years and over . . . 




1.0 


1.1 


• 


Male 










All ages 




1.^ 


1.5 


0.7 


Under 5 years 




0.3 


0.4 


• 


5-14 years 




1.7 


1.9 


0.8 


15-24 years 




1.6 


17 


0.7 


25-44 years 




1.4 


1.!j 


0.8 


45-64 years 




1.4 


1.5 


0.7 


65 years and over 




1.0 


1.0 


• 


Fomalo 










All ages 




l.r 


1.7 


0.8 


Under G years 




0.3 


0.3 




5-14 years 




1.9 


2.1 


0.8 


15-24 years 




1.9 


2.0 


1.0 


25-44 years 




1.8 


1.9 


1.1 


45-64 years 




1.7 


1.8 


0.8 


65 years and over 




1.1 


1.1 





i()5 



Table B-6. Number of Dentu! Visits per Person per 
Year, by Race, Family Income and Age: 
United States, 



Family income and age 




Total 


White 


All 






other 


All incomes^ 




Number of visits per 






person per year 


AH agAS 




1.5 


1.6 


0.7 


Under 5 years 




0.3 


0.3 




5-14 years 




1.8 


2.0 


0.8 


15 -24 years 




1.7 


1.9 


0.8 


25-44 years 




1.6 


1.7 


1.0 


45-64 years 




1.6 


1.6 


0.8 


65 yo.irs unci over 




1.0 


1.1 




ihtjn 




















All .HJIJS 




0.9 


1.0 


Ofj 


Under b yj'.irs 










5 1^ ye.jrs 




0.9 


1.2 


0 fj 


ir> ?4 yonrs 




i.:i 


1.4 


u n 


?'j 44 yoiirs 




1.1 


1.2 


Of) 


4fj C4 yjMr*. 




1.0 


1,1 




Ob yo.ir* ,uid ovifr 




0 / 


0 7 














All .l'|M'. 




1,/ 


1./ 


OH _ 


Undifr !j yif.jr*. 




o,:j 


0.4 




f) 14 yoiir'. 






V.t 




It) V4 yiMrs 




1.9 


V,0 


0.8 


'/If) 44 yiMrs 




1,/ 


1,/ 


1.0 


4?j 54 yjMri 




1./ 


1.M 


1 0 


0?) yoiirfj iind ovor 




1 0 


1.U 





lru;liJ()(t«i Ufiknr>wr) iru.'orrur. 



Table B7. Number of Short-Stay Hospital Days During 
the Past Year per Person with 1 + Hospital Episodes, 
by Number of Episodes, Sex, and Age: 
United States, 1969 



Number of hoipital epiiodei 





All 








Sox and age 


epliodei 


1 


2 


3+ 


Both sexos 


Days per person 








with episodes 




All ages 


10.5 


7.7 


21.0 


44.1 


Under 1 7 yean . 


6.8 


6.3 


13.8 


34.3 


17-24 v»ari 


6.7 


6.6 


14.7 


27.4 


25-34 vB«ri 


7,1 


5.4 


14.9 


37.4 


35-44 years 


9.8 


7.2 


20.0 


42.0 


45-64 yoflri 


13.6 


10.1 


23.5 


BO.O 


65 yoors 


18.5 


13.3 


30.6 


50.2 


Mm Iff 










All ouni 


12.3 


g.o 


24.6 


52.3 


UnrJor 1 7 yeori 


6.8 


5.5 


14.6 


34.0 


1 7 24 yo/iri 


11.2 


9.6 


21.4 


30.1 


20 -34 yoari 


9.9 


7.5 


23.1 


72.9 


3D -44 yflrtri 


ll.f. 


8.6 


21.3 


63.0 


45 -54 yoori 


15.0 


10.8 


20.6 


64.0 


05 f y«rtri 


18.4 


12.0 


32.3 


50.1 


f-ijrrwjiij 










All mm 


0,3 




^VM 


m 


IMfler 1 7 y«iiri 


0.3 


5.1 


13.1 


34.8 


1 / -24 yflHri 


5.4 


4.3 


12.7 


22.8 


20 -34 yflrtfs 


0.3 


4.7 


13.0 


30 2 


35 - 44 y«/iri 


8.0 


O.b 


10.2 


34.3 


45 04 y«iiri 


12.4 


9.6 


20.0 


40.2 


05f yiiurt 


18.0 


13.6 


20.3 


50.4 
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Table B-8. Number of Discharges from Short-Stay 
Hospitals per 100 Persons per Year, by Sex 
and Age: United States, 1969 







Both 






Age 




«exes 


Mala 


Female 






Number of discharges 






per 1 00 persons per year 


AM ages 




12.9 


10.6 


15.1 


Under 1 7 years . . 




S.5 


6.9 


Q.O 


17-24 years 




15.5 


8.2 


21.8 


25-34 yean 




16.4 


;.6 


24.4 


35-44 years 




12.9 


10.7 


15.0 


45-64 years 




14.8 


14.2 


15.4 


65 yeers end over 




24.1 


25.1 


23.3 



Table B-9. Estimated Total Resident Population by 
Age, Sex, and Family Income Level: 
United States, 1970 (In thousands) 





All 


Under 


$6,000 


$10,0f)0- 


$15,000 


Sbx and /jge 


IrKomes 


$5,000 


$9,999 


$14,999 


& ovor 


All persons 


202,460 


40,342 


62,097 


53,541 


40,480 


Under 14 years 


Fi4,273 


8^69 


18,060 


15,976 


10,708 


14-24 years 


39,3«a 


6,948 


1 1,048 


10,162 


10,641 


26-44 years 


47,870 


5,647 


15,488 


16,143 


1 1 ,692 


45 -64 yonrs 


41,096 


7,796 


1 1,793 


10,420 


1 1 ,687 


65 y»Hrs nini ovor 


19,23H 


11,182 


4,506 


1,850 


1 ,698 


Mrtlq 


m,m 


10,982 


30,430 


20,965 


23,794 


Under 1 4 ye/irs 


2/,011 


4,632 


9,480 


8,120 


6,4/3 


14- 24 yuiirs 


19,1/2 


3,173 


6,473 


4,090 


!i,636 


20 44 ymirs 


23,303 


2,218 


7,/69 


7,628 


6,7fi8 


46 64 ymirs 


10,H32 


2,098 


6,631 


6,386 


6,21/ 


65 years and ovrjr 


W,163 


4,361 


2,187 


826 


/HO 


Totnalo 


104,30f> 


23,:mo 


31,007 


26,6Wi 


r/.i 


Under 14 yu/irs 




4,337 


9,180 


7,860 


6,20f, 


14 24 years 


20,217 


3,776 


0,1 7!> 


6,102 


6,1 J»> 


26 44 yoars 


74,477 


3,320 


/,/20 


7,616 


6,904 


46 64 years 


71,H04 


6,090 


6,'A)2 


6,034 


!i,4/0 


66 years and nvrir 


1 1 ,mb 


6,821 


2,:i21 


1 ,026 


918 



\i)'6 



160 



4 



Table B-10. Estimated Total Resident Population by 
Age, Sex, and Family Income Level: 
United States, 1980 (In thous^.ids) 





All 


Under 


$5,000- 


$10,000- $15,000 


Sex and dge 


Incomes 


$5,000 


$9,999 


$14,999 


& over 


All personi 


227,765 


25,954 


46,431 


55,952 


99,428 


Under 14 years 


53,400 


4,367 


12,667 


14,550 


21^16 


14-24 yean 


44,793 


4,275 


8,747 


10,776 


20,996 


25-44 yean 


62,357 


3,546 


13,425 


17,527 


27^59 


45-64 years 


43,513 


4,515 


7,991 


10,149 


20^58 


65 years and over 


23,702 


9,251 


3,601 


2,951 


7399 


Male 


111.241 


10,776 


22,528 


27,707 


50,230 


Under 14 years 


27,244 


2,423 


6,330 


7,266 


11,225 


14-24 yean 


22,739 


2,076 


4,190 


5,421 


1 1 ,052 


25-44 years 


31,008 


1,390 


6,727 


8,786 


14,106 


45-64 yeers 


20,568 


1,346 


3,621 


5,070 


10,531 


G5 yean and over 


9,683 


3,541 


1,660 


1,164 


3,317 




116,524 


15,178 


23,903 


28,245 


49,198 


Under 14 years 


26,156 


1,944 


6,337 


7,284 


10,591 


t4 -24 yeo/s 


22,054 


2,199 


4,557 


5,354 


9,944 


25-44 yean 


31,349 


2,156 


6,698 


8,741 


13,754 


45-64 years 


22,945 


3,169 


4,370 


6,079 


10,327 


C5 yeors ijnd over 


14,020 


5,710 


1,941 


1,787 


4,682 



Table B-11. Estimated Total Resident Population by 
Age, Sex, and Family Income Level: 
United States, 1985 (In thousands) 





All 


Under 


$5,000- 


$10,000- $15,000 


Sox and age 


IrKOmai 


$G,000 


$9,999 


$14,009 


& over 


All Persons 


240,154 


23,182 


41,127 


51,422 


124,423 


Under 14 years 


57,500 


3,022 


11,535 


13,668 


28,380 


11- 24 ymin 


41,620 


3,230 


6,703 


8,694 


22,033 


25 44 yitnrf 


71,983 


3,507 


13,001 


17,607 


37,906 


45 -04 yHuri 


43,523 


3,779 


0.621 


8^09 


24,314 


C'j yoiirs ikhJ (jvdr 


25.017 


0,67H 


3,207 


2,744 


10,888 


Matq 


117,330 


^,560 


19,858 


25,343 


02,566 


Undfir 14 yiwirs 


29,359 


2,100 


5,739 


6,706 


14,034 


14- 74 yii/iri 


71,179 


1 ,003 


3,187 


4.334 


12,010 


V'j 44 yituri 


:J'J.040 


1,401 


0,500 


8,771 


10,760 


til 04 yiMirl 


70.b7'J 


1,005 


2,000 


4.304 


12,150 


n^) yniirs rind ovur 


10,377 


3,310 


1,403 


1,048 


4,506 




I22,nifj 


13,613 


21,209 


26,079 


01,857 


Unrlor 14 ymin 


7«,140 


1,/17 


5,790 


6,872 


13,746 


14 74 yiuiri 


20,497 


1,633 


3,581 


4,300 


10,923 


7') 44 yniiri 


36,037 


2,100 


0,403 


8,736 


18,042 


4!> KA yinin 


72,048 


7,714 


3,055 


4,416 


12,104 


ynaii und over 


1&,I90 


5,300 


1,744 


1,006 


0;W2 
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Table B-12. Estimated Total Resident Population by 
Age, Sex, and Family Income Level: 
United States, 1990 (In thousands) 





All 


Under 


$5,000. 


$10,000- 


$15,000 


Sex and ago 


IfKomes 


$5,000 


$9,999 


$14,999 


& over 


All perioni 


251,431 


20,914 


37,140 


47,444 


M5,933 


Under 14 yean 


59,161 


3,366 


10,349 


12,456 


32,990 


14—24 yean 


41,095 


2,671 


5,722 


7,544 


25,158 


25-44 yeeri 


78,493 


3,297 


12,237 


16,810 


46,149 


45-64 yean 


45,171 


3,352 


5,078 


8,037 


27,904 


65 yean and over 


27,511 


8,228 


2,954 


2,597 


13,732 


Male 


122,934 


8,602 


17,873 


23,307 


7:i,152 


Under 14 yean 


30,205 


1,918 


5,126 


6,161 


17,000 


14-24 ye'iri 


20,883 


1,346 


2,661 


3,740 


i:..13C 


25-44 yean 


39,323 


1,291 


6,122 


8,417 


2 J, 493 


45-64 yean 


21,441 


915 


2,625 


4,017 


13,884 


66 yean and over 


11,082 


3,132 


1,339 


972 


5,639 


Fwnale 


128,497 


12,312 


19,267 


24,137 


72,781 


Under 14 yean 


28,956 


1,448 


5,S^23 


6,295 


15,990 


14-24 yean 


?0,212 


1,3?5 


3,061 


3,804 


12,022 


25-44 yeeri 


39,170 


2,006 


6.115 


8.393 


22,6b6 


46—64 yean 


23,730 


2,437 


3,253 


4,020 


14,020 


66 yean and over 


16,429 


6,096 




1,626 


8,093 



] 7 0 



Incomi$&,000'9,999 



Mill 



Table 8*13. Care Utilization Rales by Population t\\iyri 
and by Type of Care (VIsltslYear), 1990 



.Medical Oflice 



.ShorMermHosp... 



; jip, Other Care. 



,.Other„ 



tnd Fjniilv Incomi 


General 


Pedialric Ot)-Qyn. 


Psych. 


Other 


Oulp, 


Sorg, 




^jych, 


Nursing 


Vision 


Dental 


Ptiarmacy 


Care 


Care Care 


Care 


Care 


Care 


Care 


Caic 


Care 


Home 


Care 


Care 


Services 


lncofniufldi($S,(]00 




















































UndirMywri 


19101 


4759 .0083 


,0278 


,3063 


^17 


,0350 


,057 






.0201; 


,6785 


' 2.9000 


H'-24vi»i 


1.9810 




,0288 


,5757 


,5268 


,0443 


,03! 






,0654 


1,0894 


t,7000 




1,5U0 




,1328 


t.4630 


,]7tO 


,0878 


,21f 


,0034 


,0003 


,0147 


,7083 


2,7000 


45-64 vein 


3.8051 




,0764 


1.1514 


,«I76 


,0772 


,15';'l 


,0062 


,0010 


,0466 


,8845 


5.2000 


BSyiiriindovir 


4.3588 




,0189 


1,5462 


,4035 


,0619 


m 


,0099 


,0180 


,1338 


,6856 


9J000 




























UndirMyun 


).614» 


5040 .0079 




,3238 


,6485 


,0684 


,0450 






,02tl 


,6253 


2,7000 


l4-'/4yHfl 


3.0951 


,7004 


,0327 


,6393 


,5788 


,1750 


0585 






,0373 


1,4012 


3.6000 


25-44 yi«t 


4,oeoo 


,0337 ,48W 


0675 


,9534 


1,2643 


,1704 


:v.7 


,0019 


,0002 


'W 


1,3067 


5.6000 


45-64 yiiit 


4.3287 


,1233 


0210 


1,0413 


.6918 


,0645 


,ue>'0 


,0052 


,001C 


723 


1,1898 


7,9000 


GSyiiri mdovK 


5,2872 


,0324 


,0070 


,7607 


,4606 


,0761 




,01 ie 


,0311 


i2B6 


.7379 


13,1000 



171 



Undu Mynn 


1.9605 


,9819 


.0262 


.0093 


.3647 


,6729 


.0371 


.0441 






.0379 


,9482 


2,9000 


14-24 ywu 


2.1048 


,0284 


.0154 


,0168 


,5657 


,3312 


,0455 


,0410 






,0488 


1,6871 


1,7000 


25 - 44 yeiri 


20632 


.0158 


.0034 


.0227 


.7421 


,3925 


,0455 


,0607 


.003* 


' 03 


,0661 


1,0910 


2,7000 


45-64 yim 


2 9781 






.0153 


,8466 


,1427 


,0578 


m' 


OOt' 


0010 


,0480 


1,1181 


5,2000 


65yiir||fldovtr 


3,945G 










,3025 


,0822 




m 


,0180 


,2822 


1,2111 


9,3000 
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UndirUymn 


1.7020 


,6193 


,0100 




,3211) 


,3664 


,0794 


,0301 




.0297 


1,0463 


2,7000 


14-24 ywii 


2.3566 


,0389 


1,1104 


,0615 


,4422 


,2661 


,1741 


,04)1 




,0344 


1,7310 


3,6000 


25-44 yoin 


3.0390 


022^ 


,8115 


,0724 


,7090 


4237 


,1688 


,0660 


,0002 


,0485 


1,3730 


5,6000 


49-64 yiiii 


3,7716 




,1484 


,0269 


1,0420 


J819 


,0016 


.OPOI 


r';62 ,0010 


,0787 


1,4782 


7,9000 


9^jyiiiMn-'flvit 


5.0973 




,031x3 


,0212 


,9233 


,2301 


,0791 


,i6gc 


il6 ,0311 


,2677 


1,6914 


13,1000 



PopglitionAgi.SM, 
ind FamilY lncon)i 

IncofmSIO^OOOMB 



Table B-13 (continued) 



— ••...««..M0dlcalO(llce„„, 

Q«Mral Pedlitric Ob-Gyn. Psych. 
Cai6 Care Care Care 



Other 
Care 



Long-Term 

— Sho'l'Term Hosp. .Hosp. other Care, 

Gulp, 
Care 



Surg. Medical Psych. Nursing Vision Denial Pharmacy 
Care Care Care Home Care Care Services 



UrKlerUveiM 
25 WvMf( 

FBm/ilg 

Uivj«f Uyeafi 
yen/t 

75-44 ye;ir} 
45(i4yBarj 
Gbyfiirttindover 

Income J 1 5,000 ^od over 

UfMler l4yeori 
14 ?4yi!flfi 
?i 44yfli}fi 

G'f yiMii m\ nvrr 
14 

44yiMfi 
4!) MytMM 
fA v'Mt'i .lod (ivi'i 



1,8613 


1,2823 


.0133 




2,0770 


.1006 




.0043 


20125 


.0294 


,0116 


.0771 


2.8090 




0077 


.0406 


3 7257 






.1241 


1,3043 


1,3417 






2,1283 


,0744 


,8006 




2 9968 


,0246 


1,1140 


,0960 


30742 


.0092 


.2437 


004'/ 


b.3353 




.1115 



1 5224 
2.4331 
18650 
2,7049 
54928 



14958 
2 05?9 
28028 

31008 
65989 



1 2681 

.1514 

0103 



IG52I 
1718 
0103 
0123 



0324 

,0375 
0109 



3899 
12643 
:n'j3 
1585 



,0757 



0325 



,5028 


,3411 


,0417 


,0346 


7210 


.3628 


,0378 


,0301 


.f«65 


,5189 


.0469 


,0409 




,2885 


,0620 


,0679 


26l1'j 


,7304 


.0653 


.1485 


16:, 


3217 


.0639 


.0236 


5C^4 


,2032 


.0944 


.0356 




,3962 


.1592 


.0575 




.3728 


.1017 


,0739 


•■.Oj9 


.2992 


,1131 


.1840 



.5133 


,3249 


,0386 


,0186 


9855 


5122 


,0634 


.0387 


.9664 


.3311 


0435 


.0449 


1.1408 


3177 


,0525 


.0718 


4.1243 


.0903 


1201 


.1755 



0760 


5577 


3377 


0892 


0233 


0439 


;39i 


2463 


0602 


0349 


1021 


10640 


4305 


.1260 


0425 


0619 


10311 


.3992 


0868 


0650 


0981 


5839 


5716 


1425 


1852 



.0034 
.0062 
.0099 



.0019 
.0052 
.0116 



.0034 
0OC2 
.0099 



0019 
0052 
0116 





.0606 


1.6579 


2.9000 




,1355 


1,7246 




,0003 


.0699 


1.7765 


2.7000 


,0010 


.1096 


1,5964 


5.2000 


,0180 


.2248 


1,4303 


9,3000 




,0877 


1,5860 


2.7000 




1138 


2,4815 


3.6000 


,0002 


0796 


iivll 


D.3WU 


,0010 


,0468 


2 0915 


7,9000 


.0311 


2868 


1,2436 


13.1000 




,0813 


2,2241 


2,9000 




0658 


2,5837 


1,7000 


0OO3 


,0358 


2,2908 


2,7000 


,0010 


0758 


2,2246 


52000 


0180 


.3492 


1,9639 


9.3000 




.0660 


2,4913 


2.7000 




.0406 


3,1359 


36000 


.0002 


0991 


2.5305 


5 5000 


0010 


1305 


2.7212 


7.9000 


0311 


.1744 


3.2823 


13.1000 
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Table 6*14. Estimated Health Manpower by Type ol Care 
and Type of Occupation: United States, 1970, W 





Psych. 


Other 


Nursing 


Vision 


Dental 


Veterinary 


aher 


Lab. 




Care 


Cere 


Home 


Care 


Care 


Care 


Care 


Services 


All Manpower Types 


431<116 


307,032 


473,633 


107.691 


311,264 


28,525 


236,278 


86,139 


Physicians IMDI 


13,992 


2,133 


1,287 


9,383 






6,230 


3,472 


General • 


7,845 


1,909 


1,287 








617 


Pediatric 




224 










112 




Obsietricj-Gyn, 














56 




Ophlhalmology 








9,383 










Psychiatry ' 


6,147 












168 




Surgery ' 














224 




Secondary Specialist ' 


















Noncare Specialist ' 














4,604 


3,472 


Physicians IDOl 


117 


56 










224 




Oenlisis 


936 


3,144 






112,192 








Opiometriits 








21,955 








Podiatrists 






122 






7,805 




Pharmacists 


5S5 


224 


■ 










it ^ * 

velerinafian: 










• 


22,910 






Registered Nurses 


25,759 


14,599 


30,050 






96.458 




Ptiysician Entender 
















Ail' ill IaI 11 

Allied Heolln Manpower 


389,727 


286,876 


442,174 


76,353 


199,072 


5,615 


126,561 


82,667 


Administration 


31,380 


30,097 


19,625 


30,664 


18,457 


5,615 


11,791 


Medical Librariiin 


702 


673 








3,930 




Mfldicfll RfiTorfl 


7 4Q3 
















Clinical Lab. 


5,678 


6,794 










39,967 


Dietary 


4,976 


2,302 


11,407 








8,085 


Radiologic 


2,751 


2,751 










31,669 


34,160 


Therapy 


29,740 


8,310 


5,642 








32,736 


0 General Medical ' 


7,845 


12,802 










14,543 


8,540 


Nursing Care 


192,027 


68,505 


400,472 








22,348 


Vision Care 








45,689 










Pharmacy 


1,053 


898 














o Denial Care 


3,512 


3,369 






180,615 








E RJ C Hospital Support 


102,570 


147,568 













, OTHER 

Pharmacy Nuncam 
Services Activity 

121,371 154,492 

38,812 
7.032 
2,482 

I, 309 
551 

4,274 
4,274 

II, 444 
7.446 

413 
15.443 
413 
68 

121,258 14.892 
7.170 
28.957 



133 48,324 
137 
68 

1,378 

6,342 
2,757 
2,619 
27,647 
5,929 

113 

1.447 



Table B'14 (continued) 

TOTAL MEOICALOFFICE SHORT-' % ' ' 9. 

General Pe^jtric OWyn Pjych. 0.^r 0., *Medi„| 
^ ^ ^'^ C»fe Care i ■ 

mm m m 

fw'-tric 20,488 ^^^^ ^'^^^ 8,594 8.956 

Ob»t«trictOvn. 23,081 ' n,„ 3)6 1,674 3.776 

Ophthalinolofly 11,998 M64 

Miairy* 28|326 W 

Sufgery* 76,828 ^-633 1,888 

Secondary Specialiir 51,310 72,330 

NoncareSpecialijt* 21, '793 526 5,581 7,553 

%«(D01 13.738 9,917 1,3 248 '''' 

Oeniiw ,34282 
Optometri$tt 22 368 

7!995 
149,189 
30,080 

^mmm 815.33-/ 41,133 13,605 12412 

Phyjician Extender 226 56 170 

All.edHealthM8npo.er 4,287,511 233,334 41,552 G9072 

Medical Librarian ,0,544 ' ^^'^ ^^'^^ 

Medical Record 592,5 

Clinical Lab. 155^329 ,5777 
Dietary 6348, 

Radiologic ,26,569 
Therapy ,25,24 
General Medical' 469,73, 88,18^ ,6.383 28 734 

'.523,656 43,725 8,163 ' 
Vision Care 45689 'Y'^ 

Pharmacy ,,_Q^g 

Dental Care igQ',g3 

Hospital Support g^g'j^^ 



Podiatrists 
Pharmacists 
Veterinarians 





1,778 


105 


390 


377 








2.567 








6,322 


2,455 


3,453 


1,870 


90,152 


88.1,M 


) 78,593 

1 


194,238 


45,704 


470,140 


283,9)7 


764,989 


721.321 


18,706 


164.359 


45,941 


97,556 


94,3)3 






1.001 


2,120 


2,050 






7.902 


16,854 


16.294 






16,754 


35,774 


34.585 






2,160 


14,343 


13,866 




10,671 


8,113 


17,133 


16,564 


18,020 


2,453 


9,061 


18,082 


17,48) 


195,759 


7,165 


31,700 


12,409 


8.978 


96,898 


129.975 


270,681 


261,682 






1.738 


3.683 


3,561 






263 


502 


485 






53,844 


256,561 


248.031 



r/4 



Table 8*14 (continued) 



ERIC 





TOTAL 








— SHORT-TERM HOSP, 










Ppflialrir OlvGvn 


Psych. 


Other 


Outp, 


Surq, 


Medical 






Care 


Care Care 


Care 


Card 


Care 


Care 


Care 


All Manpo/^M Ty^xis 






/7,o00 01, /bU 


52,650 








873 350 


f\\p\om (MD) 


310,700 


54,200 


28,900 15,400 


14,500 


21,000 


6,350 


89,700 


21,350 


Generar 


ll?,300 


54,200 


18,400 1,600 


3,100 




4,000 


7,700 


8,3C0 


Pediainc 


17,900 




10,500 






300 


1,500 


3,500 


ObMi'lftcvGyn, 


18,900 




13,900 








4,000 




Oph:lMlmolO(jv 


9,900 












1.850 




Psychiiitry' 


23,200 






11,400 




1,550 




1,750 




58,100 












64,800 




Secondjry SiH^ciiil'Sl 


'\l,iW 










500 


tr AAA 

5,000 




Noncari) Spccidlisi 


lo,?lX) 












4,850 


Ron 


Physicians IDOl 


12,000 


8,800 


100 200 




1,450 


100 


350 


350 




102,200 












2,300 




Oplomulrisis 


18,200 
















Pudtatrists 


7,!00 
















PhiKfTWISlS 


129,300 










6,000 


2,200 


3,200 


VeiiMiftii'unj 


26,600 
















Ri'ijislen'dNurwi 


723,000 


365,000 


12,000 10,000 


1,500 


73,500 


84,000 


160,000 


180,000 


PhysiciHnExiendii 


200 


50 


150 












All ICO nlfailn iViaf)p()W(!f 


J, f Jv 


fcUf ,vJV 


36,61)0 55,650 


3C,C50 


383300 


ICQ At.(\ 




668,450 


Admiiiislration 




/D,wv 






'14 (100 


43600 


117 400 


87 400 




9,500 










960 


1,900 


1,900 


MwJical Record 


53,000 










7,500 


15,100 


16,100 


Clinical Lat) 


140,000 


14,000 








15,900 


32,050 


32,050 


Dieinry 


55,150 










2,050 


12,850 


12350 


Radiologic 


112,100 








8,700 


7,700 


15,350 


15,350 


Thfifapy 


11M50 








2,000 


3,600 


16,200 


16,200 


Gi'nefdl Medicar 


395,200 


78,250 


14,450 23,150 


14,450 


159,600 


0,800 


28,400 


11,500 


NuflinyCiire 


1,327,750 


38,800 


7,200 11,500 


7,200 


79.000 


123,350 


242,500 


242.500 


' ViiionCafc 


37,250 
















Pharmiicy 


10,050 










1,650 


3,300 


3,300 


Denial Cm 


1'I5,?00 










250 


450 


450 


nf> Hwpilal Suppof! 


729,800 










51,100 


229,850 


229,850 



Table B'14 (continued) 



LONG-TERM HOSP, OTHERCARE 

Dentil Velerlnu 
Care Care 





Piych. 


Other 


Nursing 


Vision 




Care 


Care 


Home 


Care 


All ManooMAf Tvpai 

rill IIIUKf/Vf f Vl 1 yUOl 






IRA \t\(\ 




Physicians (MD) 


11 %Q 


1 Qon 


\,\J3\} 




General ' 


6700 


1 700 


1 ni;n 




Pediatric 










Obstelfics-Gyn. 










OphthalfTiology 








7.650 


Psychiairy • 


5 250 








Surgery ' 










Secondary Specialist * 










NoncareSoecialist * 










Physicians IDO) 


100 








Dentists 


800 


2800 






OptorDOtrists 








17,900 


Podiatrists 






100. 




Pharmacists 


500 


200 






Veterinarians 










Registered Nurses 


22,000 


13,000 


24 500 




Physician Extender 










Allied Health Manpower 


332,850 


255,450 


360 500 


G? 25(1 


Administration 


26,800 


26,800 


16,000 


25 000 

& WWv 


Medical Libranun 


600 


600 






Medical Record 


6,400 


2,500 


4 100 




Clinical Ub. 


4,850 


6,050 






Dietary 


4,'-'50 


2,050 


9300 




Radiologic 


2,350 


2,450 






Therapy 


25,400 


7,400 


4 600 




Gcncriil Mediciil ' 


6,700 


11,400 






Nursing Dre 


164,000 


61,000 


326,500 




Vision Care 








37,250 


Pharmacy 


900 


800 






Dental Care 


3,000 


8,000 






Hospital Support 


87,600 


131,400 







85,100 



20,400 



151,000 5,000 
14,000 5,000 



137,000 



1 (U 



other 


lib. 


Pharmacy 


Noncsrt 




Dsrvicoo 


sen/icfls 


ACiiviiy 


210,400 


75,650 


106,500 


112,050 


5,550 


3,050 




28,150 


550 






5,100 


100 






1,800 


50 






950 










ISO 






3,100 


200 






3 100 

w,IUw 


400 






8,300 


4,100 


3,05C 




5,400 


200 






300 








1l,"00 
300 


6,950 






50 






106,400 


10,800 








6,3 








21,000 




72,600 


100 


35,050 








100 


VM 






50 


1,300 






1,000 




35,100 






7,200 






4,600 


28,200 


30,000 




2,000 


29,150 






1,900 


12,950 


7,500 




20,050 


19,900 






4,300 



100 

1,050 



ERIC 
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Table B'1S. National Health Care Expenditures by 
Type of Expenditure, Fiscal Years 1968 to 1972 



In Millions) 



ERIC 



Type of Expense 






Fiscal Year 






1968 


1969 


1970 


1971 


1972 


Total 


$53,563 


$59,975 


$68,058 


$75,624 


$83,417 


Health services and supplies 


49,599 


55,686 


63,044 


70,182 


77,291 


Hospital care 


19,384 


22,356 


25,929 


29,357 


32,460 


Physicians' services 


10,734 


11,842 


13,447 


15,038 


16,150 


Dentists' services 


3,498 


3,821 


4,233 


4,637 


5,025 


Other professional services 


1,210 


1,292 


1.386 


1,542 


1,655 


Drugs and drug sundries 


5,864 


6,480 


7,057 


7,506 


7,909 


Eye<)l8sses and appliances 


1,665 


1,743 


1,814 


1,922 


2,037 


Nursing^homecare 


2,070 


2,465 


2.860 


3.282 


3,500 


Expenses for prepayment 












andadn^inistration 


1,935 


2,058 


2,105 


2.383 


^868 


Government public health activities 


1,001 


1,105 


1,437 


1,698 


2,100 


Other health services 


1,238 


2,434 


2,776 


2,817 


3,687 


Research and oiedical facilities 












construction 


3,964 


4,290 


6.015 


5,443 


6,127 



Table B-16. Per Capita Expenditures on Major 
Health Care Items, Fiscal Years 1968 to 1972 



Fiicat 
Ymt 


Hospital 
Care 


Phyticiens' 
Cere 


Dentists' 
Care 


Drugs & 
Sundries 


1968 


$ 95,36 


$52.80 


$17.21 


$28.85 


1969 


108.92 


57.69 


18.62 


31.57 


1970 


125.03 


64.84 


20.41 


34.03 


1971 


140.10 


71.76 


22.13 


35.82 


1972 


15X38 


76.31 


23.74 


37.37 



Physicians' 
Workload 

Table B-17. Average Number of Weeks Practiced 
per Year by Specialty and Location, 1968 



Location 



Specialty 


Total 


Non-Metropolitan 


Mrtropchtjn 


All specialties 


47.9« 


48.1 


47.8 


General practice 


48.3 


48.4 


48.2 


Surgery 


47.8 


48.1 


47.7 


Internal medicine 


47.9 


47.8 


47.9 


Obstetrics end 








gynecology 


48.4 


48.4 


48.4 


Pediatrics 


48.1 


48.6 


48.0 


Psychiatry 


47.3 


49.1 


47.2 


Radiology 


48.3 


47.6 


48.4 


Anesthesiology 


46.7 


45.5 


46.8 


Other 


47.2 


46.4 


47.3 


Table B-18. Average Number of Weelcs Practiced 


per Year by Speclelty and Location, 1970 






Location 


specialty 


Total 


Non-Metropolitan 


Metropolitan 


Total 


47.5<4,226) 


47.7 


47.5 


General practice 


48.1 <876) 


48.0 


48.1 


Internal medicine 


47.2 <795) 


46.7 


47.3 


Surgery 


47.4(1,319) 


47.3 


47.4 


Obstetrics end 








gynecology 


48.0 <314) 


48.1 


48.0 


Pediatrics 


48.1 (282) 


49.5 


48.0 


Psychiatry 


46.2 039) 


47.7^ 


46 1 


Radiology 


49.0 <165) 


49.r 


48.9 


Anesthesiology 


46.1 <161) 


47.8^ 


45.8 


Other 


46.9 <175) 


45.0- 


47.2 



( ) - Number of obscrvetions. 
*Basad on ibMir than 30 observations. 
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Table B-19. Average Number of HoursiPracticed 
per Week by Specialty and Location, 1969 



Location 



Specialty 


Total 


Non-Metropolitan 


Matropolitan 


All specialties 


51.3a 


53.9 


50.7 


General practice 


52.0 


53.9 


51.0 


Surgery 


51.5 


55.3 


50.8 


Internal rnedicine 


52.8 


58.6 


52.2 


Obstetrics and 








gynecology 


54.3 


57.6 


53.8 


Pediatrics 


52.9 


54.7 


52.8 


Psychiatry 


47.3 


47.8 


47.3 


Radiology 


47.7 


48.6 


47.6 


Anesthesiology 


52.4 


49.0 


52.7 


Other 


47.5 


49.4 


47.2 



a8ased on 3,837 observations. 



Table B-20. Average Number of Hours Practiced 
per Week by Specialty and Location, 1971 



Location 



Specialty 


Total 


Non-Metropolitan 


Metropolitan 


Total 


53.6 <4,064) 


G6.0 


53.2 


General practice 


54 1 <847) 


57.8 


52.5 


Internal medicine 


55.2 (7711 


54.9 


55.3 


Surgery 


54.6 n.257) 


55.2 


54.4 


Obstetrics and 








gynecology 


59.1 <296) 


61.4 


58.8 


Pediatrics 


54.2 <271) 


52.2 


54.3 


Psychiatry 


45.1 037) 


49.5* 


45.0 


Radiology 


48.7 <160) 


44.4* 


49.8 


Anesthesiology 


SA.A <153) 


44.6* 


55.5 


Other 


41.8 <172) 


47.7* 


41.1 



{ ) = Number of observations. 
*8ased on fewer than 30 observations. 
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Table B-21, Average Number ol Hours per Week 
olDlrecPallenl Care by Specialty. 196671 



OfH'CljIIV 



All siwiojilu's 

Gf iit'r,il prjctici* 
Surgeiv 

Inlerrijlmi'ilinni' 
OlhioincStifHl 
fjynecoloqv 

Psychiiiiry 
Rjdioloqy 
Anesthesioloi)v 
Olher 5|)tfci(ilin*i 



PSPl 


CSP? 


PSP3 


2/196G 


10/1967 






462 


450 


492 


491 


4/; 




46,7 


462 


4b,8 


478 


468 


474 


47.8 


471 


46.4 


48.7 


459 


38.1 


381 


37.6 


303 


366 


326 


430 


44 2 


447 


366 


408 


335 



Hnuh oIDiiiyiCjidPi'i Wl'l'kJ 
PSP4 



446 

4yc 

454 
462 

461 
455 
3/7 
340 
447 
396 



PSP5 


PSPd 


fSP 7<' 


10/1969 


I0/I9?l] 


10/19/1 


44 7 


44 7 




Al 1} 

M / 0 


4? 7 


49 G 


456 


47? 


44 3 


47 7 


455 


497 


488 


499 


46 G 


469 


459 


485 


392 


37 3 


J86 


328 


345 


401 


470 


468 


438 


355 


356 


360 



Soufcei 43iiii(l44 
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Table B-22. Average Number of Hours per Week 
of Direct Patient Care by Specialty and Location, 
1971 



Location 



Specialty Total Non-Metropolitan Metropotitan 



Total 


46.3 <3.478) 


50.5 


A5.5 


General practice 


49.6 < 752) 


53.4 


48.0 


Internal medicine 


49.7 < 680) 


48.9 


49.7 


Surgery 


44.3 < 1,084) 


48.6 


43.6 


Ot)itetrics and 








9/neoology 


46.6 < 252) 


49.5 


46.3 


Pediatrics 


48.5 < 223) 


44.1 


48.8 


r*sychiatrY 


38.6 < 129) 


44.6* 


38.5 


Radiology 


40.1 i 110) 


39.6* 


40.2 


Anesthesiology 


43.9 < 124) 


36.4* 


44.7 


Other 


36.0 < 124) 


42.7' 


35,2 



i ) « Number of observations. 
*Basi*d on fewer than 30 observations. 



Table B-23. Average Number ol Weeks Practiced 
per Year by Census Division and Specially, 1970 



specially 



Ctfnm Div ision Tnijl" 

Total 4?5 

Now England 46,9 

Middle Ailaniic 47.0 

EaJl North Ccnlral 478 

Weit North Central 4BI 

South Ailantic ^ t 

East Soudi Cential -.ii 

Weit South Central 48 3 

Mountain 46.9 

Pacific 47,3 



Gc'ieral 

PldCllCO 

41!) 
47.3 
48,6 

m 

489 
484 

47,6 
46.3 



Inteiiidl 


, — 


Obsteiiics 






MediciiU! 


Suigory 


Gyiit'cology 


Pedtjiiics 


Psychiatfv 


47,2l) 




48.0d 


481'' 




Ad A 


4/,8 


45,4' 


47,8' 


44,4' 




AC (\ 


48.8 


476 


46.3 


HO 

48.1 


4i J 


Ale 

47,1) 


47 b 


464* 


47.0 


489' 


bO.l' 


47,8' 


478 


476 


48.7 


48.b 


460' 


47.6 


486 


486' 


496' 


48.0' 


48 1 


488 


49 0' 


459' 


47,4' 


469 


474 


48 0' 


49.4' 


37,6' 


464 


46^ 


485 


491 


47,7 



a-Based on 876ob$ervaiions. 
b-Based on 795 observations. 
c-6asedon1.31flob5ervaiion. 
'Baied on lewer than 30 obwvaiions 

"Physicians reporting Radiology, Anesthesiology andOihef SpeciJtie' aie included 



d-Bdsed on 314obscivaiions. 
e - Based on 282 obseivations 
I Bju.ion 139 obseivalions 



111 ihis Joiji column 
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Table B-24. Average Number of Hours P' ictlced 
per Week by Census Division and Specially, 1971 



specialty 



8-6asedon847ot)iefvatii)ni. 
t^-BaMdon771otMrvation{. 
c-Baied on 1,257 oburvations. 
*B8Md on fewer than 30 otMrvationt, 

**Phy)i(i(ns reporting Radiology, Anesthesiulogy and Other Specialties are included in this Totil coivi*,n 



d-i^8K'^:'' ^"^JOble^atlonl, 
j<-',i.';dfrt2?ict»e(V8tionj. 
f-ijih'jn.137objervationi. 



CenujOiviiion 


Total" 


General 
Practice 


Internal 
Medicine 


Surgery 


Obitetrid- 
Gynecology 


Pediat, ' 


Psychiatry 


Totil 


sae 


64.1" 


55.2l> 


54.6C 


59.1'! 


54.^' 


45.1< 


New England 


S6.6 


S1.7 


59.0 


'J} 


61.2* 


63.5' 


34.2' 


Middle Atlantic 


51.7 


51.8 


55.0 




53.7 


49,^ 


46,2 


Eait North Central 


54.0 


53.0 


55.4 


54: 


59,9 


54,1 




Watt North Central 


54.7 


55.9 


54.7 


55. 


57.r 


57,8* 




South Atlantic 


SS.0 


51.3 


607 


54.9 


64.1 


57.3 




East South Central 


57.3 


60.6 


46.3 


62,1 


58,7" 


52,5' 




Weit South Central 


53.0 


56.3 


53.4 


53.3 


52.6* 


66.4* 


3. 


Mountain 


S7.2 


57.1 


62.4 


60.1 . 


ol.7* 


47.2* 


v7.j' 


Pacific 


52.1 


52.1 


51.4 


52,4 


f51.6 


54.4 


451 
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Unlltd stales, 1972 



Age Interval 



Period of life between two exact igoi 
stated in yoan 



ID 



Proportion 
Dyinp 



Froportionof 
ptinnt alive at 



xto: 



0-1 ,,. 
t-5.., 
5-10., 
10-15, 

15-20 , 
2025, 
25-30, 
3035 , 

3540, 
4045, 
45-50, 
5055 , 

6065. 
C5-70, 
7075. 

75-80, 
8085. 
85 and over 



01 ,, 
1-5,, 
5-10. 
10)5 

15-20 
.^025 
25-30 
3035 

3M0 



interval dying 
during interval 
121 



Male 



,0032 
,002) 
.0020 

,0055 
.0073 
,0071 



.0))8 
,0)8) 
.0284 
,04)7 

.0644 
,0942 
.1346 
,)987 

,2895 
,3955 
1.0000 



,0036 
,0023 
.0025 

,0079 
,0)10 
,0100 
,0112 

,0151 



Of 100,000 Born Alive 



Number living 
linning of 



(31 



100,000 
98,169 
97,852 
97,651 

97,453 
96,914 
96,205 
95,526 

94,722 
93,607 
91,918 
89,310 

85,584 
80,073 
72,530 
62,760 

50,296 

35,/ 37 
21,6U2 



100,000 
97,940 
97,538 
97,359 

97,113 
96,341 
95,280 
94,325 

93,271 



Number dying 
cjring age 
interv.l 

(41 



1,831 
317 
201 
198 

539 
709 

:9 

804 

1,115 
1,691 
2,606 
3.726 

^511 
7,54.' 
9,752 
12,472 

14,559 
14,135 
21,602 



2,060 
352 
229 
246 

77^ 
),061 

955 
1,05; 

1,411 
10 I 



Stationary Population 



l<) the age 



(51 



98,375 
391,917 
488,717 
487,808 

486,028 
482,830 
479,352 
475,713 

471,007 
464,110 
453,540 
437,785 

414,902 
382,415 
339,170 
283,56J 

215,701 
142,631 
11li,077 



98,.68 
390,921 
487,31;; 
486,256 

479,086 
474,007 
469, : 

463,064 



Intliisand 



age intervals 
(61 



7,113,638 
7,015,263 
6,623,246 
6,134,629 

5,646,821 
5,160,793 
4,677,963 
4,198,611 

3,722,898 
3,251,891 
2,787,781 
2,334,241 

1,896,456 
1,481,554 
1,1)99,139 
769,969 

476409 
260,708 
118,G7^ 



6,737,509 
6,639,341 
6,248,420 
5,761,091 

5,274,335 
4,791,022 
4,Jl 1,936 
3,837,929 

3,368,832 



ing Lifetinw 

.".vii'sge number 
of '.aariof life 
''iTiainingat 
iMginning of 
age interval 



71.1 
71.5 
67.7 
62,8 

57.9 
53.3 
48,6 
'4.0 

3.1.3 
34,7 
30.3 
26.1 

22.2 

18,5 
15.2 
12,1 

9.5 
7,3 
5,5 



67,',' 
67.8 
64,0 
59,2 

54.3 
•'.9,7 
45.3 
49.; 

38,1 



m- 

0 



Table B-25 (continued) 



45-50 , 
50.55^ 

55-60 
6Cc5 

b'5-70,, 

7S40 

m 



CI .,. 

15.. 

HO. 

15-20 

25-30 
30-3S 



45-50 
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Prnnortinn 










Average RsiDain* 


Agelivfval 


Dying 


01 100,000 Born Alive 


Stationary Popclation 


ing Lifetime 




Proportion ol 










Average number 


1 01 me DOmwn iwo bxaci 




NurDwr livir)9 


NumDcr dying 




In thic anH 


of vears of life 


tttied in years 


beginning ol age 


9t beoinninaof 


dufino M 


In the age 


all subsequent 


remaining at 




iniBiVflioying 


age interval 


interval 


interval 


age intervals 


fv'flinnind o( 




QUI0I9 ini$rv3i 










inA intArvfll 


III 


(21 


(3) 


141 


(51; 


161 


(7) 






'x 


A 




T 

h 


0 


Male 


0230 


91,860 


2,111 


454,413 


2,905,768 


31,6 




,0368 


89749 


3,306 


441,110 


2,451,356 


27.3 




.0554 


86.443 


4.789 


420,962 


2,010,245 


23,3 




.0868 


111 fifU 


7085 


391 476 


1 589 283 


19.5 




.1290 




9617 


349 802 


1 197807 


16.1 




tn^4 




11828 


295 925 


848005 


13 1 






53.124 


13,836 


231,413 


552,060 


10.4 




,3618 


107118 


14 216 


160 813 


320 667 


8.2 




,4673 




11 715 


94 940 


159,854 


6.4 


ovtr 


1.0000 




13 367 


64 914 


64,914 




Female 
^^^^^ 


















100,000 


1,691 


98.593 


7307.966 


75 1 




.0029 


98,409 


281 


392.956 


7,409,373 


75,3 




.0017 


98,128 


171 


490,171 


7,016.417 


71.5 


• titiiii»ii»iiti»ittittii»i 


.0015 


97,957 


147 


489,437 


6,526,246 


66,6 






97,810 


299 


488,350 


6.036.809 


fii 7 




0037 


97,511 


359 


486.688 


5,548,459 


56.9 




.0041 


97.152 


402 


484,799 


' 5,061.771 


52.1 




.0058 


96,750 


551 


482.435 


4,576,972 


47.3 





fMA 


96,t93 


824 


479,039 


4,094.537 


426 


1 t t 1 t 1 1 1 1 1 t 1 4 1 t 1 » « 1 1 ■ t ■ t 1 1 1 


0134 


95,369 


1,275 


473,868 


3,615,496 


37.9 




,0204 


94,904 


1.916 


465,992 


3,141.630 


33.4 


1 1 1 t t i 1 1 1 t 1 1 t t f 1 i 1 1 t • • t 1 1 1 I 


.0288 


92,178 


2.658 


454,613 


2,675,638 


29.0 


♦ » » ■ 1 1 t II 


.0435 


89,520 


3,893 


438.457 


2,221,025 ■ 


24.8 


k 


.0628 


86,627 


5.377 


415,470 


1,782,568 


20.8 


• 1 » ♦ t » • » » «»#♦■»» 


.0944 


80,250 


7,579 


'383.348 


1,367.096 


17.0 


» f f » 1 » 1 » 1 t » » 1 1 I • 1 » » * 1 » 


.1505 


72.671 


10,937 


337.387 


983,750 


115 


lllll«»«l«|lii«»<ll)ll«iltl 


.2370 


.. 6U34 


14,629 


273.480 


646,363 


10.5 



170 Ml 



1Q 





Proportion 






1 




Average Remain- 


Agt Interval 


Dying 


OnOO,000 Born Alive 


Stationary Population 


ing Lifetime 




Proportion of 










Average number 


Period of lifi bitWNn two exKt Bgn 


parsons alive at 


Number living 


Number dyinq 




In this and 


of years of life 


Itittdinyttrt 


beginninyofage 


atbtiginningot 


during age 


In the age 


all subsequent 


remaining at 




intirval dying 


age ir^terval 


interval 


interval 


age intervals 


beginning of 




during interval 










age interval 


(11 


12) 


(31 


(4) 


(CI 


(6) 


(71 


xiox^n 




'x 








0 


White 




0.0160 


100.000 


1,603 


^8,564 


7,198,312 , 


72,0 


1-5 , 


.0029 


98,397 


288 


J92,907 


7.099,748 


72.2 


5-10 


,0020 


98.109 


193 


490.026 


6.706,841 


68,4 


\m 


.0019 


97.916 


191 


489,150 


6,216,815 


63.5 


IMO 


.0063 


97.725 


514 


487,440 


5,727,665 


58.6 


m 


,0064 


97.211 


621 


484,517 


5,240,225 


53,9 


25-30 


,0059 


96.590 


570 


481,534 


4,755,708 


'9.2 


m 


,0068 


96,020 


653 


478,544 


4,274,174 


<4,5 


3540 


,0096 


95,367 


920 


474,698 


3,796.630 


39.8 


4(M5 


,0155 


94.447 


1,468 


468,851 


3,320,932 


35,2 


45-50 


,0253 


92.979 


2,357 


459,454 


2,852,081 


■ 30,7 


5(^55 


,0384 


90.622 


3,484 


444,932 


2,392,627 


26.4 


55^ 


,0608 


87.138 


5,298 


423,220 


1.947,695 


22.4 


6W5 


.0903 


81,840 


7,394 


391,680 


1.524,475 


18.6 


66-70 


,1308 


74,446 


9,736 


348.904 


1,132,795 


15.2 


7(^75 


.1937 


64.710 


12,537 


293,229 


783,891 


12,1 


75^0 


.2889 


52,173 


16,073 


223,888 


490,662 


9,4 


8W5 


.4006 






U/,d8D 


266,7/4 


7.2 




1.0000 


22 237 


22 237 


119188 


119 188 


5.4 


yVhite.Mele 














ai 


, 0.0182 


100,000 


1,824 


98,362 


6,826,243 


68,3 


1-5 


,0033 


98,176 


323 


391,949 


6,727,881 


68,5 


5-10 


.0023 


97,853 


220 


488,679 


6,335,932 


64.7 


10-15 


.0024 


97,633 


238 


487.646 


5347.253 


59,9 


15-20 


.0075 


97,395 


735 


485,302 


5,359,607 


55,0 


2(^25 


,0096 


96,660 


927 


480,994 


4,874,305 


50.4 


25-30 


.0083 


95,733 


799 


476.647 


4,393 311 


45.9 


3035 


.0069 


94,934 


845 


472,645 


3,91^664 


41.3 


3540 


.0123 


94,089 


1,154 


467,767 


3,444,019 


36,6 


4045 


.0198 


92,935 


1,840 


460,444 


2,976,252 


32.0 


45-50 


.0331 


91,095 


3,013 


448,548 


2,515,808 


27,6 


5055 


,0616 


88,082 


4,542 


429,763 


2,067,260 


215 



T|bleB'25 (continued) 



Aylnttfvtl 

Priodol life betvwen two flxactjgM 
stated in yean ^ 




xtox^n 

WtiiU', Male 

55-6C 

60.65 '"" 

65-71] 

im 

75^0 

8085 [[[ 

85 and ever 

White, Female 

M 

1-5 

5-10 

iai5 [[[[[[ 

15-20 

2025 

25-30 

3035 

35^0 

4045 

45-50 [[ 

5055 ■ 

55^0 

6065 

65-70 

7075 Z.'Z] 

75-80 

inn 8085 \[[ 

10/ 85 and over 

All Otto 

o^l 

E I\IC ^ • 



Proportion 
Dying 

Proportion of 
ptriont alive at 
beginning of age 

interval dying 
during interval 
121 



,0827 
.1255 
.1793 
.2575 

.3624 
.4745 
1.0000 



0.0137 
.0025 
.0017 
.0014 

.0029 
,0032 
,0035 
.0047 

.0071 
.0114 
,0180 
.0260 

,0402 
.0585 
,0899 
.1445 

.2361 
,3534 
1.0000 



OMOO,000 Born Alive 



Numt)ei living 
at beginning of 
age interval 



.0048 
.0025 



83,540 
76.627 
67,009 
54.995 

40,835 
26.037 
13,583 



100,000 
98,630 
98,378 
98,214 

98,073 
97.788 
97.474 
97.135 

96,674 
95.987 
94,894 
93,184 

90.759 
87.110 
82.014 
74,644 

63,860 
48.782 
31.545 



100.000 
97,093 
96,623 



Number dying 
during age 
interval 



6,913 
9,618 
12,014 
14.160 

14.798 
12,354 
13.683 



1.370 
252 
164 
141 

285 
314 
339 
461 

687 
1,093 
1,710 
2,425 

3,649 
5.096 
7,370 
10.784 

15,078 
17.237 
31.545 



2,907 
465 
243 



Stationary Population 



In this and 
all subsequent 
age intervals 



401,365 
360,144 
306.829 
240.078 

167.128 
98.082 
64,871 



98.777 
393,917 
491.443 
490,735 

489.691 
488,173 
486,555 
484,588 

481,771 
477,400 
470,486 
460,199 

445.269 
423,644 
392.773 
347,747 

283.120 
200.664 
180,920 



97,485 
387,213 
482,475 



1.637.497 
1.236,132 
875.988 
570.159 

330,081 
162.953 
64.871 

7.587.872 
7,489.095 
7,095,178 
6,603.735 

6,113.000 
5,623.309 
5.135.136 
4,648,581 

4.163,993 
3,682,222 
3,204.822 
2.734.336 

2,274,137 
1.828,868 
1,405,224 
1.012.451 

664.704 
381.584 
180,920 



6.560.530 
6,463.045 
6.075.832 



Average Remain- 
ing Lifetime 

Average number 
of years of life 
remaining at 
beginning of 
age interval 



19.6 
16, 
13.1 
10.4 

8,1 
6.3 
4.7 



75.9 
75,9 
72,1 
67.2 

62.3 
57,5 
52.7 
47.9 

43.1 
38,4 
33.8 
29.3 

25.1 
21.0 
17.1 
13.6 

10.4 
7,8 
5.7 



65.6 
66.6 

fi9Q 





Proportion 










Avti iiaRifliiin- 


Am IamkiaI 

n\p iniuiVvi 


Dying 


Of 100,000 Born Alive 


Stationary Population 


ing Lifetime 


Period of life between two exact ages 


hoportiofl of 










Average number 


penonialiv«at 


Number living 


Number' (Jving 




Inthitand 


of years of life 


ttated in yeirt 


beginning of 8\ie 


at beginning of 


during age 


In the Qge 


all subsequent 


remaining at 




interval dying 


age interval 


interval 


inierval 


age intervals 


beginning of 




during intervpl 










age interval 


(1) 




131 


141 


(51 


(6) 




XtOX^ft 




/ 






T 
'X 


c 


All OthAf 














ib*^ 


.0072 


96.147 


688 


479.192 


5,111,973 


512 


2025 


.0)33 




1 niA 
1,270 


474.288 


J f^AA ^A4 

4,632,781 


48.5 


<o*30 


.0155 




1,464 


, 467,438 


4,158,493 


44.2 


31^35 

v>rvw *•««••«««.,, 1 , 




00 lit 


1 lAt 

1,795 


459,358 


3.691,055 


AA ft 

39.& 




.0265 


90.930 


2,407 


448,978 


3,231,697 


35,5 


Afi AC 


.0369 




3,266 


i*)! AiA 

434.840 


A *IAA *t A 

2,782,719 


314 


AC CA 


.0529 


DC OCT 


4 CAO 


415,651 


2,34/,879 


27.5 


5&5S 


men 


OA lAn 

80,7^3 


5,630 


390,262 


t AAA tAA 

1,932,228 


239 


rc f A 


,0989 


75,069 


7,421 


35V53 


1,541,966 


20.5 


6(V65 


.1294 


Cl caO 

67,648 


0 Tec 

8,755 


111* Ai ^ 

31b,815 


1,184,513 


:7,5 




.1691 


CO Ofil 

58.693 


9,961 


^/^A AA^ 

269,802 


AA1 AAA 

867,698 


14,7 






48 Ql? 

*fO,J04 




i 1 y.OO* 




4A A 

12.2 


7W0 


.2959 


36717 








10,5 


AA Ar 

8(>85 


.3306 


25,854 


8,551 


107,391 


227,830 


8,8 


OC iinrl Aiior 


1 AnAn 
I.UUUO 


17,303 


17,303 


120,499 


120,499 


7,0 


All Otkikr Unlii 

All Ulnvrf M8I6 














01 


0.0319 


100,000 


3,186 


97.240 


6,145,462 


61.5 


1-5 


.0052 


AC OiA 


CA1 

501 


OA/^ AAA 

386.002 


A AiA AAA 

6,048,222 


62.5 


WO 


.0029 


AC Oil 


nc 
276 


JQA AAA 

480.822 


e AAA AAA 

5,662,220 


58,8 




,UUoi 


AC AOT 


294 


aV\ caa 

479,529 


P ifiA AAA 

5,181,398 


Pi A 

54.0 


15-20 


.0104 


95.743 


995 


476.497 


4,701,869 


49.1 


20-25 


.0207 


Ai IJIO 

94,748 


1 ACT 

1,957 


AtA AAA 

469.088 


i AAC ATA 

4,225,372 


44.6 


2&30 


.0234 


A1 10< 


2,168 


iPO' AAA 

458,692 


A AOi 

3.756,284 


40.5 


JU-JO 


Mi 10 


90,623 


2,516 


447,078 


A AAT fAA 

3,297,592 


Af i 

36.4 


3640 


.0367 


88,107 


3,237 


432,883 


2.850.514 


324 


4045 


.0484 


04 OlA 

o4,o70 


A lAA 

4,109 


J 1 i CCA 

414,563 


A AA4 

2,417,631 


28.5 


4^50 


.0688 


OA ICI 


3,557 


390,667 


A AAA A£A 

2,003,068 


24.8 






7*; 5nd 


fulfil 






214 


5^60 


.1264 


68,443 


8,654 


321.261 


1.252,489 


183 


6W5 


.1607 


59,789 


9,607 


275.507 


931,228 


15.6 


65-)0 


1%AI 

.2091 


50,182 


10,444 


224,930 


655.721 


13.1 



Table B*25(continu6d| 



Age Interval 



Periodol life between iwn exact age? 
stated in years 



X to X ^ t\ 



AllOlhef.MdH,' 



7a75 



Proportion 
Dying 



Proportion o( 
persons alive at 
beginning of age 

interval dyini) 
dufinqntervol 



.2890 





75-80 


,3531 




8(^85 ' " i ^ ' 


.3821 




85 and over 






All Othar Camilik 






ai 


0,0262 




1-5 


,0044 




5.10 


,U022 




1015 [[[[[[ 


,0019 




15-20 


,0039 




2025 


,0Oje 




25-30 


0088 




3035 


,0122 




3540 


,0179 




4045 


,0272 




4550 


,0388 




5055 


,0528 




55-60 


,0744 




6065 


.1016 




65.70 


,1365 




7075 [[ 


,2156 




75-80 


.2486 




8085 


,2956 




, , 85 and over 


1,0000 


18 


;) 



01100,000 Born Alive 



Number living 
at beginning ol 
age interval 

(3) 



39,738 

28,252 
10,277 
11,293 



100,000 
97,380 
96,952 
96,742 

96,561 
96,180 
95,542 
94,704 

93,551 
91,873 
89,376 
85,904 

81,368 
75,314 
67,663 
58,429 

4C,831 
34,436 
24,258 



Number dying 
during age 
interval 

(41 



11,486 

9,975 
6,984 
11,293 



2,620 
428 
210 
181 

381 
638 
838 
1,153 

1,678 
2.497 
3,472 
4,536 

6,054 
7,651 
9,234 
12,598 

11,395 
10,178 
24.258 



Stationary Population 



Average Rtmam- 
ingLifetme 



In the age 
interval 

(51 



169,351 

115,813 
73,362 
72,265 



97,736 
388,456 
484,173 
483,286 

481,947 
479,405 
475,745 
470,809 

463,812 
453,419 
438,699 
418,792 



200,672 
146,356 
178,948 



In this and 
all subsequent 
age intervals 

(61 



430,791 

261,440 
145,627 
72,265 



6,988,705 
6,890,969 
6,502,613 
6,018,340 

5,535,054 
5,058,107 
4,573,702 
4,097,957 

3,627,148 
3,163,836 
2,709,917 
2,271,218 

1,852,426 
1,460.113 
1,102,339 
786,780 

525,976 
325,304 
178,948 



Average number 
of years ol life 
remaining it 
beginning ol 
age interval 



9,3 
8.0 
6.4 



69,9 
70,8 
67,1 
62,2 

57,3 
52.5 
47.9 
43.3 

38.8 
34,4 
30.3 
26.4 

22.8 
19.4 
16.3 
13.5 

11.5 
9.4 
7.4 



o 2^"'!; U-S' Department of Health, Education, and Welfare, National Center for Health Statistics 

^^onthlY W Statistics fleporf, Summary, Final Mortality Statirtici, 1972, DHEW Pub. No. IHRAI 75.1120 vol 23 no 

jJiltemrMntPrintinnnHipa 1Q711 
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Labor Force 
Separation Rates 



Table B-26. Annual Labor Force Separation Ratss 
by State and by Selected Health Care Occupation, 
1970 and 1985" 



ALABAMA 

ALASKA 

ARIZONA 

ARKANSAS 

CALIPORNIA 

COLORADO 

CONNECTICUT 

DELAWARE 

District of Columbia 
Florida 

GEORGIA 

HAWAII 

IDAMC 

ILLINOIS 

INDIANA 

lOWA 

KANS/VS 

Kl NTUCKY 

LOUISIANA 

MA'NE 

MARYLAND 

MASSACMUSETTf; 

MICHIGAN 

MINNESOTA 

MISSISSIPPI 

MISSOURI 

MONIANA 

NFBR ':ka 

NEVAH'*' 
Nt'A HAMPSMIHt 
NEW }t.F<i>:v 
NEW MEXICO 
NFW YUH«^. 
NUHTH LAHULliNA 
NORTH DAKOTA 
OHIO 

OKLAHOMA 

f^REGUN 

fENNSYLVANiA 

RHODE ISLAND 

SOUTH CAHOLKIA 

SOUTH OAKOTA 

T^NNEI^SEE 

TEXAS 

UTAH 

VERMONT 

VIRGINIA 

VrfASHINGTON 

WEST VIRGINIA 

WISCONSIN 

WYOMING 



PHARMACISTS 



1970 



0245 

017 7 

0193 

0343 

0300 

0322 

0288 

0320 

OWl 

0261 

0316 

0339 

0274 

0491 

0380 

0379 

043f3 

0324 

0310 

0332 

0289 

03 79 

0320 

0483 

0332 

0&38 

0344 

0642 

OlC 

()3r>3 

03/3 

0221 

0431 

0294 

061 

0420 

036' 

0282 

0-1 07 

034 7 

033 

031 

0262 

0298 

022: 

0308 

0309 

031 

0460 

0603 

0294 



0729 
0164 
0178 
0315 
0278- 
.0302 
0264 
0300 
0604 
.0242 
.0296 
0312 
0255 
0457 
0362 
0351 
0406 
0299 
0295 
0308 
026 7 
035^ 
0297 
0450 
0309 
0503 
0321 
0600 
0003 
0334 
0346 
0201 
0401 
0270 
0660 
0390 
03 3B 
0261 
0462 
0321 
03U7 
0286 
024 2 
0275 
0203 
0296 
0287 
0789 
0426 
0468 
0271 



1970 



0793 
0471 
0441 
0350 
.0345 
0426 
0391 
0384 
0479 
03B0 
C290 
0410 
0254 
.0371 
0354 
0405 
044/ 
0350 
0403 
0508 
033 7 
0373 
.0373 
0389 
0350 
W70 
0299 
0150 
0377 
036Q 
0354 
0292 
0450 
0323 
0294 
0353 
02U 
0330 
0441 
0482 
0305 
0295 
0323 
0398 
021 1 
0437 
0791 
350 
C328 
0434 
0236 



1985 



PHYSICIANS. MD 
OSTEOPATHS 



1970 



0273 

044 7 

0413 

,0327 

.0326 

0404 

0367 

0362 

0462 

0359 

0281 

0390 

0238 

0351 

.0335 

.0381 

.04)0 

0337 

0384 

0477 

0307 

0351 

0353 

0367 

0330 

0453 

0280 

0436 

0350 

034 7 

0332 

C2 73 

0433 

030i 

0279 

0334 

0363 

0319 

0416 

0468 

0287 

02 7 ■ 

03 

J225 
0411 
0775 
0335 
0308 
0409 
.0234 



0298 
.0106 
.0297 

.c2eo 

.0294 
0251 
0317 
0319 
0405 
0282 
.0253 
.0350 
0364 
0351 
0319 
0364 
031 7 
032b 
02u4 
0411 
0275 
0378 
0308 
0790 
0339 
0342 
0367 
0367 
0268 
0437 
0342 
0301 
0393 
0342 
,0330 
0343 
0335 
0303 
0364 
0410 
.0330 
0331 
0259 
.0300 
0258 
0349 
0289 
0266 
041 
0349 
0270 



1985 



0279 
.0090 
0277 
0260 
.0275 
.0234 
.029C 
0296 
.0378 
.0263 
0234 
0333 
.0338 
0329 
.0298 
0340 
0295 
0303 
0245 
03 B6 
0257 
0356 
0287 
0280 
0317 
.0319 
034 
0343 
0240 
0407 
0320 
0279 
0360 
031*} 
0305 
.0321 
0311 
0282 
0342 
.03f 
0" ■ 
Oi: J 
0230 
0280 
G239 
'J325 
.0269 
.0247 
038 
032C 
0249 



REGISTEREO 
NURSES 



198S 



0571 

0529 

.0531 

.0&82 

.0534 

.0569 

.0578 

.0531 

.0513 

.0575 

.0587 

0465 

.0539 

0569 

0578 

.0602 

C584 

0L38 

0555 

0596 

0542 

0621 

.0557 

0625 

0560 

0621 

053 7 

0636 

0533 

0596 

0575 

0521 

0582 

..;547 

0636 

0588 

.0550 

.0552 

0595 

0615 

,0'^83 

.0519 

0682 

.0556 

056r- 

0578 

0569 

.0554 

0566 

.■^85 

0497 



0580 

.0547 

.0549 

.0599 

.0551 

.0580 

.0597 

.0552 

0529 

.0591 

.0604 

0483 

0550 

0588 

0597 

0618 

,0601 

0616 

0573 

0614 

0562 

0630 

0576 

0644 

0584 

0639 

0553 

0653 

0548 

0610 

0594 

0541 

0599 

0565 

0656 

0608 

0575 

0560 

0615 

0636 

0601 

0535 

0598 

0573 

0586 

0590 

0589 

0574 

.0584 

.0604 

0516 
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ERIC 



STATE 


THER 


WISTS 


CLINICAL LAU 
TECHNOL, TECH. 


RADIOLOGIC 
TECHNOL. 
TECH. 


PRACTICAL 
NURSES 




1970 


- 1W5 


1970 


1985 


1970 


1985 


1970 


1985 


ALABAMA 


0420 


0433 


04 S3 


.0493 


0463 


.04 69 


.0550 


0560 


ALASKA 


0322 


0336 


0484 


0493 


047B 


.0493 


0630 


0666 


ARIZONA 


.039B 


.(yo2 


0483 


0494 


043B 


.0451 


.0618 


0640 


ARKANSAS 


. 0466 


.0465 


f>4 76 


04 Bg 


.0530 


0&4B 


,':6JB 


.0640 


CALJFOHMA 


0435 


0444 


.*>400 


.0120 


0467 


04 74 


.055« 


.0575 


COLORADO 


0471 


0470 


0513 


0529 


0700 


0715 


.062B 


.0641 


CONNECTICUT 


0464 


0472 


oseo 


0696 


.0754 


0772 


.0710 


.0736 


OtL AWARE 


0362 


0371 


0680 


0700 


066B 


.068*} 


.0662 


0676 


DISTRICT OF COLUMBIA 


0360 


0377 


0474 


.0484 


.0491 


0503 


.0453 


046 7 


FLORIHA 


044B 


0453 


04 6 7 


04 76 


0575 


0587 


.0605 


0619 


GEO«GlA 


0484 


04 B9 


0499 


0511 


0563 


.0576 


0573 


0590 


HAWAII 


0334 


0343 


04 29 


0441 


0511 


0524 


.0514 


0526 


IDAhC 


0443 


.0450 


0564 


0574 


0702 


.0717 


.0505 


.0524 




050B 


.051B 


0562 


0575 


0504 


.0513 


.0620 


0645 


iNDlAf.A 


0527 


0636 


05B5 


0600 


0672 


0686 


0644 


0662 




0449 


0459 


0573 


05B7 


067B 


06B9 


0727 


0741 


-. 


0491 


.0490 


0517 


0533 


0586 


059 B 


0701 


07)4 


V Mi;t ^ ; 


0424 


0430 


0464 


0476 


C593 


0603 


.061? 


0638 


LI HJlbl'vr.i*. 


0465 


04 TB 


0461 


0471 


0150 


.0364 


.0552 


0566 




0419 


0424 


0547 


0563 


0M2 


.0655 


0643 


0659 


VAH V(. AM) 


0472 


04B3 


0459 


0470 


Otjb7 


0671 


054 2 


.0557 


VASli.»: ML/,t f r. 


0522 


0520 


0597 


0612 


06B2 


0696 


06 B6 


0690 


ViCHK.AN 


0490 


0511 


0488 


0503 


0532 


.0541 


05G? 


0579 


MINMSOT M 


0464 


0496 


0570 


0595 


0706 


0720 


0754 


.0775 




0464 


04BB 


0465 


0473 


0435 


0443 


058B 


0606 




0595 


0607 








0507 


0C32 


.0546 


VeiN 1 A:.,\ 


0593 


0605 


04 75 


0491 


0632 


0647 


06-10 


0664 




0444 


0453 


0653 


0564 


0600 




0790 


0803 


\F '- a:-a 


0260 


026B 


0506 


051B 


0427 


0435 


0599 


0610 


M v. |..,\U'!iHi 'ii 




0595 


0452 


0461 


07U9 


0717 


.0760 


.0750 


Nf :■ -iW. V 


0486 


0492 


0562 


0575 


.060C 


0623 


0G73 


.0687 


M I*' ML XH 0 


.0441 


0451 


0415 


0422 


0291 


02gB 


.0535 


0555 


M YOH" 


0479 


04 B6 


04B3 


0495 


04 26 


04,»2 


0654 


0668 


Nl -urn LA!*, 'L I'..'. 


047B 


04B5 


0553 


0568 


0660 


0683 


0623 


0636 


NUH Th [■ ■-r^M A 


0491 


0497 


0585 


0603 


0523 


0533 


0908 


0932 


OHIO 


0460 


0501 


0576 


C591 


3703 


0716 


0644 


.0650 


^.)^ I AMdVA 


043B 


0446 


0433 


0444 


0416 


0423 


0575 


.0592 




.0337 


0344 


04 53 


0466 


.052B 


0545 


0664 


.0702 


n nnsylvania 


0444 


0451 


063B 


0654 


0667 


.0681 


0665 


0681 


HHOtit ISLAND 


0550 


0574 


0573 


* 0586 


0739 


0752 


0661 


0667 


StiUTM CAHOLl\A 


.0491 


.0493 


.0575 


.0567 


06B2 


0690 


0593 


.0613 


SOUTH DAKOTA 


0531 


0539 


04 86 


.0497 


0730 


0747 


0782 


0794 




0375 


03B2 


0516 


0529 


0450 


0456 


0566 


.05 B 5 


Tt X AS 


.0492 


0502 


.0444 


.0454 


0484 


.0494 


0619 


.0634 


UTAH 


0361 


.C368 


0439 


.0452 


0550 


.0562 


0618 


.0637 




0519 


.0536 


.0690 


0722 


.0656 


0672 


0817 


.0835 


viHGir;iA 


0499 


0500 


0547 


.0559 


0071 


.0590 


0611 


.0648 


AASHr.CTON 


.0434 


0443 


0476 


0469 


.04 79 


0491 


06!7 


.0633 


VNEST VIRGINIA 


.0405 


0400 


0651 


.0667 


0675 


.0686 


06 i6 


.0626 


'.ViSCUNSiN 


.050C 


0519 


.0579 


0*f)8 


.0619 


0634 


0736 


.0757 


WYOMING 


0268 


.0275 


.0357 


,?.^64 


.0486 


0482 


0701 


.0723 



•The BLS separation rates for 1970 and 1975 by state covered over 400 occupation?. There 
are many other health care related occupations, such as; dietitians; optometrists; pof'iatrlsts; 
other medical and health technologists; dental hygienlsts; health record to'^F.iiolofllsts 
technicians; therapy assistants: other health technologists, technicians; psychologists: health 
specialties teachers; health administrators; dental laboratory technicians; optlclane- dental 
assistants; health aides, except nursing; health trainees: lay midwives; nurses aides, orderlies; 
etc. Each BLS regional office possesses two sets of unpublished computer printouts on labor 
force separation rates for men and women by occupation and by state, 1970 and 1965 For 
Information and assistance regarding such data, write to Commissioner of Labor Statistics 
U.S. Department of Labor. Bureau of Labor Statistics, 411 G Street, N.W.. Washington, D C 
20212. 

Source: U.S. Department of Labor. Bureau of Labor Statistics. Tomorrow's Manpower Needs 
Supplement No. 4, EsUmethg Occupattonal Separatlor)a From the Labor Force for States 
prepared by Michael P. McElroy and Joseph S. Cangiaiosi (Washinaton. D.C.: U S Government 
Printing Office. 1974). 
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Table B'27. U.S. Labor Force Separation Rates lor 
Men and Women by Selected Health Care 
Occupations, 1970 and 1985 



Octuiuiiuii 


1970 


1985 


Men 


Women | 


T0I3 


Men 


Women 


Toial 


(Vi\iisi'> • 


03G4 


m 


,037'i 


0336 


0690 


,0348 


On'Illl,lilS 


0211 


0595 • 


0565 


0'92 


0614 


0570 


OpIOtDt'lnsts 


0317 


0622 


0329 


0291 


0623 


0304 


I'lviriiuci'ih 


03J8 


0622 


0311 


0322 


0035 


.0359 


Phviii'iiii'.. M D 














0,ii'(i)i,|iii<, 


0309 


0532 


032y 


0284 


0542 


0308 


IVljiMl'lt'dlltMSI'S 


0I8& 


0584 


0574 


0168 


0604 


,0592 




,0125 


0674 


0472 


0111 


0695 


.0481 


OiiiiCiil l.ii) lediMoi 














l(.'Chf)l(,i.hl 


0088 


0679 


0513 


0076 


0''0I 


0526 


Ui'l'hllli,i,ii'iir.l'i 


0259 


0722 


,0694 


0237 


0747 


0716 


Ri(|iUl()(|it li'Ctiiidi 














ll'CllfliLi.)M 


0103 




0561 


0090 


0790 


0572 


Dnil,|l liihOMIOiy 














ItC \v . . , , 


.0204 


lt!'H 


0305 


,0185 


0667 


.0295 




,0211 


0643 


0628 


0192 


0660 


.0644 
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